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Additions ,  or  with  Alterations  ;  It  is  to  be  underftood,  that  the  author 
of  fuch  paper  made  fuch  additions  or  alterations  himfelf*,  for  none 
of  them  have  been  made  by  the  editor.  And  where  it  is  faid,  pre - 
fented  on  fuch  a  day  ;  it  implies  that  the  paper  was  not  read  ;  the  con¬ 
tents  of  it  being  of  fuch  a  nature  as  not  to  be  underftood  at  a  bare  read¬ 
ing  ;  and  that  therefore  the  fubjed:  int  general  was  only  mentioned, 
or  the  title  read. 
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This  Advertifement  is  alfo  pullifhed  at  the  beginning  of  Vol.  XLVI. 

This  XLVI.  Volume  of  the  Philofophical  Tranfaffions  concludes 
thofe  publ ifhed  by  the  late  Cromwell  Mortimer ,  M.  D.  Secretary  of 
the  Royal-Society  \  the  laft  number  being  printed  off  juft  before  his 
death  on  the  7th  of  January  1752, 


The  following  ERRATA  were  correffed  in  the  Tranfa&ions  at  large, 

too  late  to  be  rectified  in  the  Abridgment . 

Vol.  VIII.  Page  199.  in  the  margin ,  for  O St.  31.  1738.  read  Off. 

3l-  *736-  .  ,  . 

This  article  therefore  infteaa  of  being  numbered  XXVII.  Jhould  be 
XXV.  4.  • 

Vol.  IX.  Page  461,  line  29.  read,  mentions  not  only  a  Pen  of  Iron , 

but  alfo  the  Point  of  a  Diamond. 


The  READER  is  defir  ed  alfo  to  correff  the  following  ERRORS  in 

the  prefent  Volume . 

4  -  t  \  \  1  4  i  «, 

»  ~  *-  v  «i 

Page  30  r,  in  the  margin,  for  Fig.  18.  read  Fig.  12. 

Page  473,  in  the  table.  May  13.  for  33,  23.  (the  height  of  the  Ba¬ 
rometer)  read  30,  23.  and  July  24,  for  ‘22,  66.  read  29,  66. 

Page  481,  in  the  margin,  for  July  15,  read  July  18. 

Page  1034,  in  the  margin ,  for  Warren,  read  Warwick. 

\  \  '1 


THE 


THE 


-\ 

j 


V  O  L.  X. 


PART  I. 


The  Mathematical  Papers. 


chap,  i. 

Algebra,  ArithmeTick, 
Fluxions,  Geometry. 

F  the  Fluents  of  Multinomials, 
and  Series  ajfeffed  by  radical 
Signs,  which  do  not  begin  to 
converge  till  after  the  fecond  Term  ;  by 
Mr  Simplon,  Page  i 

II.  Concerning  the  eafieft  method  for  calcu¬ 

lating  the  value  of  annuities  upon  lives , 
from  tables  of  obfervations ,  by  Mr  de 
Moivre,  6 

III.  An  account  of  a  new  invented  arith¬ 

metical  inftrument  called  a  Sh wan- pan, 
or  Chinefe  Accompting  Table  j  by  Mr 
Smethurft,  13 

IV.  A  commodious  difpojition  of  equations 

for  exhibiting  the  relations  of  Goniome- 
trical  Lines,  by  Mr  Jones,  14 

V.  ^n  EJfay  on  Quantity,  by  Dr  Miles, 

22 


CHAP.  II. 

O  P  T  I  C  K  S. 

I.  f~\F  the  application  of  a  Micro  ille¬ 
vi/  ter  to  a,  Microfcope,  by  Prof . 
Heilman  29 

YOL  X. 


II.  Of  fallacious  Vifion  through  com¬ 
pound  Microfcopes,  by  Mr  Gmelin, 

Page  30 


CHAP.  III. 

Astronom  y. 


I. 


N  apparent  motion  in  fome  of 
the ,  fixed  Stars,  by  Dr  Brad- 

T  ley’  .  32 

II.  Declinations  of  fome  Southern  Stars  of 

the  i  ft  and  id  magnitude ,  in  June  1  738, 
with  the  method  of  finding  the  time  at 
fea  in  the  night,  by  the  afpeffi  of  the 

Southern  Crofs,  by  M.  de  la  Conda- 

mine,  #  53 

III,  A  new  method  of  calculating  Ecliples 
of  the  Sun  *,  or  any  Occultations  of  the 
Stars  by  the  Moon  ;  by  Prof \  Gerften, 

55 

IV*  1.  The  Sun’s  Eclipfe  of  July  14,1748» 
obferved  at  Marlborough- houfe,  with 
the  1 2  foot  refraEling  Telefcope  fixed  as 
a  finder  to  the  tube  of  the  great  1 2  foot 
reflector  :  by  Dr  Be  vis,  68 

2.  -  by  Mr  Day,  ibid» 

3.  - —  at  the  Obfervatory  Royal  at 

Berlin,  by  Mr  Grefchow,  ibid* 


a 


4’“ 


% 


The  CONTENT  S. 


4.  — by  the  Earl  of  Morton,  Mr 
le  Monnier,  and  Mr  Short,  Page  69 

5,  - at  Madrid,  by  Don  Ant.  de 

Uiloa,  77 

V.  1.  Solar  Eclipfe,  Jan.  8,  1730,  N.  S. 

at  Rome,  by  Mr  Mai  re,  78 

2.  _ — - —  at  the  Obfervatory  at  Berlin, 
by  M.  Grifchow,  fun.  and  M.  Kies, 

ibid. 

VI.  Concerning  the  MoonV  motion ,  by 

Mr  Dunthorne,  ibid. 

VII.  Of  the  Acceleration  of  the  Moon  by 

the  fame ,  84 

VIII.  1.  The  Moon’s  Eclipfe  of  July  28, 

1748,  obferved  at  Marlborough- houie 
by  Dr  Bevis,  1  89 

2.  - - at  Madrid,  by  D.  Ant.  de 

Uiloa,  ibid. 

IX.  1.  An  Eclipfe  of  the  Moon,  Dec. 

12,  1749,  obferved  at  Mr  Graham^ 
in  Fleet- Itreet,  by  Dr  Bevis,  and  Mr 
Short,  90 

2.  — - - *  at  Earith,  near  St  Ives,  in 

Huntingdonfhire,  by  Mr  Elftohb,  91 

3.  - * —  at  Rome,  by  Mr  IVIaire,  ibid. 

X.  1.  Eclipfe  of  the  Moon,  June  8, 
1 750,  obferved  in  Surry-ftreet  in  the 
Strand,  by  Mr  Catlin,  and  Mr  Short, 

92 

2. - —  at  Wittemberg,  by  Prof. 

Bofe,  ibid . 

XL  Total  Eclipfe  of  the Moon,  obferved 
Dec.  2,  1750,  /«/^Strand,  by  Dr 
Bevis,  and  Mr  Short,  94 

XII.  Occultation  of  Jupiter  by  the  Moon, 
obferved  at  London,  by  Dr  Bevis,  95 

XIII.  The  Phaenomena  of  Venus,  repre- 

fented  in  an  Orrery  by  Mr  Fergufon, 
agreeable  to  the  obfervations  of  S  Bian- 
chini,  ibid. 

XIV.  Obfervations  concerning  Mercury, 

by  Dr  Bevis,  104 

XV.  Tranfet  of  Mercury  over  the  Sun, 

Nov.  5,  1743,  at  the  Obfervatory  at 
Giefen*  by  Prof.  Gerften*  ibid. 


XVI.  Occultation  of  Cor  Leonis  by  the 
Moon,  Mar.  12,  174 7,  in  Surry- 
ftreet  in  the  Strand,  London,  by  Dr 
Eevis,  Page  1 10 

XVII  Obfervations  on  the  late  Comet, 
made  at  Sherborn  and  Oxford  ,  with  the 
Elements  for  computing  ids  motions ,  by 
the  Rev.  Mr  Jof.  Betts,  1  n 

XVIII.  '1  he  Path  of  /^Cornet,  which 
appeared  from  the  beginning  of  March 
1742,  to  the  beginning  of  April,  from 
the  obfervations  mode  at  the  Obfervatory 
and  College  of  the  Jefuits  at  Pekin  in 
China,  1 1 6 

XIX.  The  Paths  ^/'Comets,  according  to 
the  Hypothecs,  which  makes  them  de¬ 
fer  ibe  a  Parabola  about  the  Sun,  by 
N ichoias  Struyck, 

XX.  Various  aftronomical  obfervations 
made  in  Paragua,  in  S.  America,  1 18 

XXL  Remarks  upon  the  Solar  and  Lunar 
j years,  tve  Golden  Number,  the  Epadt, 
and  a  method  of  finding  the  time  of 
Eafter,  as  it  is  now  obferved  in  mojl 
parts  of  Europe,  by  the  E.  */Macclef- 
field,  13 1 

XXII.  Gradual  Approach  of  the  Earth  to 
the  Sun,  by  Prof  \  Euler,  14  r 

XXIII.  Contraction  of  the  Orbits  cf  the 
Planets,  by  the  fame ,  ibid. 

XXI V.  A  new  method  of  making  a  Mu¬ 
ral  Quadrant,  which  fhall  be  free  from 
many  of  the  inconvenicncies  to  which  thofe 
now  in  ufe  are  fubjeft,  by  Mr  Gerften, 

.  .  _  143 

XXV.  Defcription  and  Ufes  of  an  Equa¬ 
torial  Telefcope,  by  Mr  Short,  154 

XXVI.  Improvement  of  the  Cdefhal 

Globe,  by  Mr  Fergufon,  146 

XX  VII.  A  Letter  from  the  Widow  of  the 
late  Mr  Senex  to  the  Prefl  concerning 
the  large  Globes  prepared  byherhufband , 

158 


CHAP. 


The  CONTENTS. 


CHAP.  IV. 

Mechanicks,  Acoust icks. 

1.  H  E  A&ion  of  Springs,  by  Dr 

A  Jurin,  1 60 

II.  An  inquiry  into  the  Meafure  of  the 

Force  of  Bodies  in  Motion  :  withapro- 
pojal  of  an  Experimentum  Crucis  to  de¬ 
cide  the  Controverfy  about  it  $  by  the 
fame,  i74 

III.  Dynamical  Principles,  or  Metaphy- 

fical  Principles  of  Mechanicks,  by  the 
fame,  182 

IV.  1.  A  new  Mirror,  which  burns  at 

66  feet  diftance ,  invented  by  M.  deBuf- 
fon,  in  a  letter  from  Mr  Turberville 
Needham,  ^4 

2.  Concerning  the  fame  Mirror  burning  at 

150  feet  diftance ,  in  a  letter  from  the 
Marquis  Nicolini,  ' 

3.  Abftrahi  of  a  letter  from  M.  Ruffon, 

concerning  his  Re-invention  of  Archi¬ 
medes’.!  burning  Specula,  ibid. 

V.  The  motion  of  Proje&iles  near  the 

Earth* s  Surface  confidered ,  independent 
of  the  properties  of  the  Conic  Sections, 
by  Mr  Simpfon,  jg6 

VI.  1 .  Obfervations  on  the  height  to  which 
Rockets  afcend ,  by  Mr  Robins,  20 1 

2.  An  account  of  fome  experiments  made  by 
Mr  Robins,  Mr  Da  Cofta,  andjeve- 
ral  other  Gentlemen ,  in  order  to  difcover 
the  height  to  which  Roc kets  may  be  made 
to  afcend ,  and  to  what  diftance  their 
Light  may  be  feen  ;  by  Mr  Ellicott, 

202 

VII.  Defcription  of  a  Machine  to  blow 
Fire  by  the  fall  of  Water,  by  Mr  Stir- 

ling>  205 

VIII.  Fables  of  Specific  Gravities,  ex¬ 
tracted  from  various  Authors ,  with  fome 
Obfervations  upon  the  fame  by  Dr  Davis, 

20  6 

IX.  A  Letter  from  Robert  Southwell, 


Efq%  to  Mr  Henry  Oldenburgh,  con- 
cermng  feme  extraordinary  Ecchoes, 

Page  24 6 


CHAP.  ye 

HY  DRAULICKS, 

A  Defcription  of  a  Water-' Wheeler 
A  Mills,  invented  by  Mr  Philin 
Williams,  24| 

II.  A  Defcription  of  a  Clepfydra,  or 
Water-Clock  ;  by  the  Hon.  Charles 
Hamilton,  Efq->  2 


C  EI  A  P.  VI. 

Geography  and  Navigation. 

I*  f~\bdfervations  determining  the  Lon- 
gitude  of  Kingfton  in  Jamaica, 
by  Mr  Short,  250 

II.  Extrahi  of  a  Letter  from  Prof.  Euler 

to  the  Rev .  Mr  Wetfiein,  concerning 
the  Difcoveries  of  the  Ruffians  on  the 
N.  E  Coafi;  of  A fia,  2§i 

III.  A  Letter  from  Arthur  Dobbs,  Efq$ 

to  the  fame ,  concerning  the  Diftances 
between'  Afia  and  America*  252 

IV.  A  Letter  from  F.  Gaubil,  to  Dr 

Mortimer,  containing  feme  account  of 
the  knowledge  of  Geography  amongft 
the  Chinefe,  255 

V.  A  Letter  from  Mr  John  Robertfon, 

to  the  Pref.  containing  an  Explanation  of 
the  late  Dr  Halley’s  Demonftration  of 
the  Analogy  of  Logarithmic  Tangents 
to  the  Meridian  Line,  or  Sum  of  Se¬ 
cants,  255' 

VI.  A  Machine  for  founding  the  Sea  at 

any  depth ,  or  in  any  part3  by  Major 
Cook,  261 

a  & 


CHAR 


xii  .  The  CON 

CHAP.  VII. 

Mu  S  I  C  K. 

I.  F  the  various  Genera  and  Species 
\  /  of  Mufick  among  the  Ancients, 


TENTS. 

'  •  !  v  'i-  'r  f,  •  *.  * 

with  fome  Obfervations  concerning  their 
Scale,  by  Dr  Pepufch,  Page  261 
II.  A  Machine  to  write  down  extempore 
Voluntaries,  or  other  pieces  of  Mufick, 
by  the  Rev.  Mr  Creed.  266 


VOL.  x.  PART  11. 

The  PHYSIOLOGICAL  PAPERS. 


chap.  1. 

Physiology,  Meteorology, 
Pneumaticks. 

1.  I.  A  BJlr aCl  of  what  is  contained  in  a 

£%  book  concerning  Ele&ricity, 
juft  pubiijhed  at  Leipfick,  1744,  by 
Prof  W  i  n  kler,  269 

2.  Of  Electricity,  by  Prof \  Hoi  1  man, 

271 

3.  Of  firing  Phofphorus  by  Electricity, 

by  Dr  Miles,  272 

4.  New  Obfervations  on  Electricity,  by 

Prof.  Winkler,  273 

5.  AbftraCt  of  a  letter  from  M.  De  Eozes, 

to  M.  De  Maizeaux,  27 7 

6.  A  Letter  from  Dr  Miles  to  the  Pref. 

containing  Obfervations  of  luminous 
Emanations  from  human  Bodies,  and 
from  Brutes.;  with  fome  remarks  on 
Ele&ricitv,  ibid. 

y.  Experiments  and  Obfervations ,  tending 
to  iliuftrate  the  nature  and  properties  of 
Electricity,  ly  Mr  Watfon,  279 

8.  Further  Experiments  and  Obfervations 

by  the  fame ,  290 

9.  A  Sequel  to  the  Experiments  and  Ob - 

fervations ,  in  a  letter  to  the  Royal- So¬ 
ciety,  by  the  fame ,  294 

10.  Extracts  of  two  letters  from  Dr  Miles 
to  Mr  Baker,  concerning  the  effects  of  a 


cane  of  black  Sealing-Wax,  and  a  Cans 
of  Brimftone,  in  Ele&rical  Experi¬ 
ments,  317 

1 1 .  Extracts  of  two  letters  from  the  famey 

containing  fcveral  Ele&rical  Experi¬ 
ments,  ^  1 9 

12.  Part  of  a  letter  from  Mr  Trembley 
to  the  Pref.  com erning  the  Light  caufed 
ly  Quickfilver  Jhaken  in  a  Glafs  Lube^ 
proceeding  from  Ele&ricity,  321 

13.  Part  of  a  letter  from  Dr  Miles  to 
Mr  Baker,  concerning  Ele&rical  Fire, 

322 

14.  A  letter  from  the  fame ,  concerning  the 

Electricity  of  Water,  323 

15.  A  letter  from  * - -  to  Mr  Elli- 

cot,  of  weighing  the  ftrength  tf/EJe&ri- 
cal  Effluvia,  324 

16.  Part  of  two  letters  from  Dr  Miles 

to  Mr  Baker,  containing  fome  Ele&ri¬ 
cal  Obfervations,  325 

17.  Extract  of  a  letter  from  Prof.  Wink¬ 

ler,  concerning  the  effects  of  Ele&ri- 
city  on  himfelf  and  his  wife,  327 

18.  Aletter  to  Mr  Robins,  fhewing  that 

the  Ele&ricity  of  Glafs  dijlurbs  the  Ma¬ 
riner’s  Compafs,  and  alfo  nice  Balan¬ 
ces,  328 

19.  Extract  of  a  letter  from  Mr  Bofe  to 
Mr  W atfon,  on  the  Ele&ricity  tf/’Glafs 
that  has  been  expcfed  to  ftrong  Fires ,  329 

20.  Extract 


T4ie*r  CON 

20.  Ex  tradi.  of  a  letter  from  Mr  Need- 

bam  to  the  Pref.  concerning  fome  new 
Electrical  Experiments  lately  made 
at  Paris,  ibid. 

2 1 .  Ex  tradi  of  a  Memoir  concerning  the 

Communication  of  EleCtricity  ;  by  M. 
le  Monnitr  the  younger,  336 

22.  Qbfervations  upon  fo  much  of  the 

preceding  Article ,  as  relates  to  the  com¬ 
municating  the  Electric  Virtue  to  Non- 
eleCtrics,  by  Mr  Watfon,  339 

23.  Part  of  a  letter  from  Mr  Browning 
0/Briftol,  to  Mr  Baker,  concerning  the 
Effedi  of  EleCtricity  on  Vegetables, 

3  42 

24.  Extra dl  of  a  letter  from  Mr  Cooke 

to  Mr  Colhnfon,  concerning  the  Pro¬ 
perty  of  New  Flannel  fparkling  in  the 
dark _  343 

25.  Part  of  two  letters  from  the  fame ,  con¬ 
cerning  the  fparkling  of  Flannel,  and 
the  Hair  of  Animals  in  the  dark ,  ibid. 

2 6  Defer iption  and  Figures  of  an  Electri¬ 
cal  Machine,  by  Prof.  Winkler,  345 

27.  A  colie  diion  of  the  EleCtrical  Experi¬ 

ments  communicated  to  the  R,  Soc.  by 
Mr  Watfon,  347 

28.  Some  farther  Inquiries  into  the  Nature 

and  Properties  of  EleCtricity,  by  the 
fame ,  368 

29.  Part  of  a  letter  from  the  Abbe  Nollet 
to  Mr  Folkes,  concerning  Electricity, 

382 

30.  31-.  An  E fifa y  towards  dif covering  the 
Laws  of  Eledricity,  by  Mr  Ellicott, 

.  ...  .  386 

32.  A  Continuation  of  the  foregoing  Efiay, 


°94- 


33.  A  new  dife every  of  the  ufefulnefs  of 

EleCtriciry  in  Medicine,.  by  Prof 
Winkler,  399 

34.  A  letter  from  Mr  Baker,  to  the  Pref. 

concerning  fever  al  Medical  Experiments 
of  EleCtricity,  ,  404 

35.  A  letter  from  Mr  Roche  to  the  Pref. 


T  E,  N  T  S.  xiii 

of  a  Fuftian  Frock  being  fet  on  fire  by 
EleCtricity,  40  & 

36.  Ex  tradi  of  a  letter  from  Dr  Hales  to 

Mr  Hall,  concerning  fome  EleCtrical 
Experiments ,  ibid . 

37.  An  account  of  the  Experiments  made 

by  fome  Gentlemen  of  the  R.  S.  in  order 
to  meafure  the  abfolute  Velocity  of  Elec¬ 
tricity,  "  407 

38.  A  letter  from  Mr  Watfon,  to  the 

R.  S.  declaring  that  he  as  well  as  many 
others  have  not  been  able  to  make  Odours 
pafs  through  Glafs ,  by  means  of  Electri¬ 
city  v  and  giving  a  particular  account 
of  Prof.  Bofe  at  WittemberghV  Expe¬ 
riment  of  Beatification,  or  caufmg  a 
Glory  to  appear  round  a  Man's  Head  by 
EleCtricity,  *  410 

39.  Ex  tradi  of  a  letter  from  the  Abbe 

Nollet,  to  the  Duke  of  Richmond,  ac¬ 
companying  an  Examination  of  certain 
Phaenomena  in  EleCtricity  publijhed  in 
Italy,  by  the  fame,  414. 

IF  i'.  An  Obfervation  on  the  Barometer, 
by  Prof .  Hoi  1  man,  428 

2.  The  Agreement  of  Barometers,  with  the 
changes  of  the  Weather ,  by  the  fame ,  ibid. 

III.  1.  A  letter  from  Dr  Miles  to  Mr 
Baker,  concerning  the  difference  of  the 
degrees  of  Cold  marked  by  a  Thermo¬ 
meter  kept  within  doors ,  or  without  in 
the  open  Air ,  433 

2.  A  difeourfe- concerning  the  Ufefulnefs  of 

Thermometers  in  Chemical  Experi¬ 
ments  •,  and  concerning  the  Principles  on 
which  the  Thermometers  now  in  ufe 
have  been  conftrudled  ;  together  wit  Elbe 
defcription  and  ufes  of  a  Metalline  Ther¬ 
mometer,  tiezvly  invented  by  Dr  Morti¬ 
mer,  .  435 

3.  A  letter  from  Maurice  Johnfon,  Efq% 

Pref.  of  the  Gentleman’s  Society  at 
Spai  ding,  to  Dr  Jurin,  concerning  ak 
Metalline  Thermometer  in  the  Mu- 
feum  of  that  Society,  446 

4;  As 


1 


"xiv  The  CON 

4,  A  Letter  from  Dr  Miles  to  Mr  Folkes, 
concerning  Thermometers,  and  fume 
obfervations  of  the  Weather,  Page  447 

IV.  The  Heat  s/  boiSingWater,  varies 

according  to  the  Weight  of  the  Air  5  by 
M.  de  Montefquieu,  in  a  letter  to  Mr 
Folkes,  449 

V.  Of  fuddcn  Freezing,  by  Prof.  Hall¬ 
man,  450 

VI.  Defcription  of  an  improved  Hygro- 
fcope,  from  Mr  Arderon  to  Mr  Baker, 

453 

VII.  Improvement  of  the  Weather-Cord; 
in  a  letter  from  Mr  Arderon  to  Mr 


Baker, 


ibid. 


VIII.  An  Hygrometer  made  of  a  Deal- 

Rod,  by  the  fame ,  454 

IX.  Scheme  of  a  Diary  of  the  Weather  •, 

together  with  Draughts  and  Defcriptions 
of  Machines  fubfervient  thereunto ,  by 
Mr  Pickering,  456 

X.  A  letter  from  Dr  Lining  to  Dr  Mor¬ 

timer,  concerning  the  Weather  in 
South-Carolina  ;  with  abft rafts  of  the 
tables  of  his  Meteorogical  Obfervations 
in  Charles  Town,  465 

XI.  A  letter  from  Dr  Miles  to  Mr  Baker, 

concerning  a  very  cold  Day,  and  another 
a  very  hot  Day,  in  June  and  July 
1749,  and  of  the  near  Agreement  0/ 
Thermometers  in  London  and  at  Toot¬ 
ing,  47 1 

XII.  Two  letters  from  Dr  Miles  to  Mr 
Baker,  concerning  the  Heat  of  the 
Weather  in  July  W  September  1750, 

474 

XIII.  Extra  ft  of  a  letter  from  Mr  Ar¬ 

deron  to  Mr  Baker,  concerning  the  hot 
Weather  in  July  1750,  ibid . 

XIV.  A  letter  from  Dr  Miles  to  the  Pref. 

concerning  the  Storm  of  Thunder,  which 
happened  June  12,  1748, ,^/Streatham 
in  Surry,  475 

XV.  Of  the  burning  of  the  Steeple 
of  Danbury  in  Efftx,  by  Light- 


TENTS. 

ning  *,  by  Smart  Lethieullier,  Efij% 

Page  47 8 

XVI.  The  appearance  of  a  fiery  Meteor, 

as  feen  by  Mr  Cradock,  ibid . 

XVII.  Concerning  a  fiery  Meteor,  feen 
in  the  Air  by  the  Rev.  Mr  Coftard, 

„  479 

XVIII.  A  remarkable  Meteor  feen  in 

Rutland,  which  refembled  a  Water- 
Spout,  by  Tho.  Barker,  Efy\  ibid . 

XIX.  An  extraordinary  Fire-Ball,  burft- 
ing  at  Sea ,  by  Mr  Chalmers,  480 

XX,  An  obfervation  of  an  uncommon 

Gleam  of  Light  proceeding  from  the 
Sun,  by  Mr  Collinfon,  481* 

XXL  A  Halo,  or  Mock- Sun,  obferved 
by  Mr  Arderon,  ibid . 

XXII.  A  Defcription  of  an  extraordi¬ 
nary  Rainbow,  obferved  July  15,  1748, 
by  Peter  Daval,  Ef \\  ibid . 

XXIII.  Aluminous  Arch ,  by  Dr  Cowper, 
Dean  of  Durham,  482 

XXIV.  An  obfervation  of  an  extraordi¬ 

nary  Lunar  Circle,  and  of  two  Para- 
felenes,  made  at  Paris,  Oft.  20.  1747, 
by  Mr  Grefchow,  483 

XXV.  1.  An  Aurora  Borealis  feen  at 

Chelfey,  by  J,  Martyn,  ibid. 

2.  - zz/ Tooting,  by  Dr  Miles, 

484 

3.  - -  at  Plymouth,  by  Dr  Hux- 

ham,  1  485 

4.  Another  by  the  fame ,  ibid. 

5.  -  at  London,  by  Mr  Baker, 

ibid . 

6.  - . . at  Norwich,  by  Mr  Arde¬ 
ron,  ibid. 

XXVI.  Aurora  Auftralis  feen  at  Chelfey 

by  J.  Martyn,  488 

XXVII.  An  Earthquake  at  Taunton, 
July  1,  1747,  by  Mr  Forfter,  ibid. 

XXVIII.  i.  -  at  London,  Feb. 

8,  1749-50,  b  Mr  Baker,  '  489 

2.  — — -  by  Dr  Knight,  490 

3.  - - by  Jo.  Freeman,  Efq\  491 


4. 


The  CON 

4»  at  Eltham,  by  Will.  Fauquier, 

Ef<D  Page  4 9f 

5.  - —  at  Tooting,  by  Dr  Miles, 

49  2 

6.  - - at  Che]  fey,  by  J.  Marty  n, 

4  93 

7.  - —  at  London,  by  Mr  Trem- 

bley,  ibid. 

8.  - - - —  Eaft  from  London,  by  Smart 

Lethieullier,  Efq ;  494 

9.  - - —  at  Plymouth,  by  Mr  Bar- 

low,  ibid. 

XXX.  i.  -  Mar,  8,  1749-50, 

at  London,  by  the  Prefideht,  495 

2.  - - -  by  Dr  Birch,  496 

3.  - - -  by  Mr  Baker,  ibid. 

4.  -  at  Kenfington,  by  M.  Clare, 

497 

5-  - -  at  London,  by  Dr  Layard, 

ibid. 

6-  -  by  Mr  Pickering,  493 

7-  * - -  h  Ja.  Burrow,  2%;  499 

8,  -  Tooting,  by  Dr  Miles, 

500 

9,  — —  at  cheliey,  by  J.  Martyn, 

5°  1 

10,  - at  London,  by  Michael 

■  Ruffe],  Efq\  ibid . 

1 1*  -  by  Dr  Parfons,  502 

12.  - -  at  Southwark,  by  Ja.  Bur¬ 
row,  Efq ;  ^03 

*3*  *  at  London,  by  Dr  Morti- 

mer>  504 

i4‘  - —  at  Tooting,  by  Dr  Miles, 

ibid. 

i£.  -  —  by  the  Rev.  Win,  Cooper, 

Dean  of  Durham,  *  5o5 

16.  The  PrefidenPr  report  of  the 

account  given  him  by  Tho.  Burrat  of 
Kenfington,  5G(S 

l7‘ - an  account  of  part  of  a  Roof 

of  a  Pot-houfe  at  Lambeth  being  flung 
down  j  communicated  by  Air  Jackion  to 
Dr  Mortimer,  ibid 

XXXI. .  i. - —  Mar.  j8.  *749-50, 


tents:  w 

at  Portfmouth,  in  a  letter  to  Mr  El- 
llcot’  .  Page  507 

2. - -  tn  a  ielUr  t0  Dan_  w 

'1  _  ibid. 

3*  '  in  a  letter  from  the  Rev .  Mr 

Taylor  to  Mr  Roderick,  ibid. 

4’  '  in  a  letter  from  Mr  Cooke  to ■ 

Mr  Collinfon,  5og 

5*  *“  ’  in  a  letter  to  Mr  Colebrooke, 

c  tt  ibid., 

6*  — - - at  Hackney,  in  a  letter  from 

Mr  Newcome,  to  the  Prefident, 

ibid . 

7 • - -  at  EafPSheen,  near  Rich- 

mond-Park  in  Surry,  by  James  Bur- 

row>  '  509, 

XXXII.  Alar.  14,  1749-50,  by: 

the  Rev.  Stephen  Hales,  D.  D.  ibid. 
XXXIII.  Mar .  18,  1749-50, 

at  Bridport,  by  Mr  Downe,  '  5  { Q, 
XXXIV.  i.  Apr.  2,  1750,  /»*2 

Chefter,  communicated  by. 
Rob,  Paul,  Efq ;  F.  R.S.  ibid. 

2.  - - —  /»  Flintfhire,  in  a  letter  from 

Mr  Pennant  /0  Rich.  Holford,  Efqv. 

5  I  £ 

3*  Che fli ire,  <2  from 

Mr  War  burton,  /0  the  Pref.  ferving  to 
inclofe  an  extract  of  a  letter  from  the 
Rev.  Air  Scddon,  of  Warrington  in 
Lancafhire,  to  Mr  Philpot  <?/Chefter,. 

ibid*. 

XXXV. - —  at  W  inbourn  in  Dor— 

feifhire,  May  4,  1749,  and  at  D aun-- 
ton  in  Somerfetfhire,  July  1,  1747,, 
by  Air  Baker,  512 

XXXV  I.  — - - at  Norwich,  June  7,., 

...  v5  750,  by  Mr  Arderon,  5 1 3 

XXXV  II.  i. — -7-  Aug,  23,  1750,  by 
Maurice  Johnfon,  Efq ;  ~  ibid. 

2.  —  by  Dr  John  Green,.  51  a 

XXXVIII,  i .  — -  — • —  at  Ne w to n  in: 
Northamptonshire,  Sept.  30,  1730, 
by  W.  Folkes,  Efqy  ^  ■ Sid .. 

2.  . - - — •  near  Bury  St  Edmunds  im 

*  Suffolk*, 


The  CONTENTS. 


XVI 

Suffolk,  and  at  Narborough  in  Lei- 
cefterihire,  by  James  Burrow,  Efq\ 

Page  514 

_ , _ in  a  letter  from  the  Rev .  Mr 

Nixon,  to  Prof .  Ward,  “  515 

_ _ _ — —  farther  particulars  in  a  letter 

from  the  Rev.  Mr  Nixon,  to  the  Pref. 

516 

rr  - — - - in  a  letter  from  Dr  Dod¬ 
dridge,  to  Mr  Baker,  517 

5,  - by  the  Steward ,  to  the  Earl  of 

Cardigan,  522 

- - -  in  a  letter  from  Mr  Green  to 

Mr  Aylcough,  523 

3.  — — - — -  in  a  letter  from  Dr  Miles  to 
Mr  Baker,  ibid. 

- — - —  a  letter  from  the  Rev.  Mr 
Nixon  to  the  Pref.  fcrving  to  accompany 
a  letter  from  Mr  Smith  to  Mr  Nixon, 

524 

XXXIX. - in  France,  by  M.  de 

Reaumur,  526 

XL.  — -  at  Smyrna,  by  Dr  Mac¬ 
kenzie,  ibid . 


CHAP.  IL 

Hy  DROLOG  Y. 

I.  F  the  Fontaine  du  Salut  near 

Bagneres  in  Gafeony,  with 
other  Obfervations ,  by  M.  Secondat  dc 
Montefquieu,  567 

II.  Of  the  hot  Springs  at  Carlfbad,  by  Dr 

Mounfey,  569 

III.  An  Examination  of  the  Strength  of 

feveral  of  /^Principal  purging  Waters, 
efpe dally  of  that  of  Je (Top’s  Well,  by 
Dr  Hales,  574 

IV.  The  ftate  of  the  Tides  in  Orkney,  by 

Mr  Mackenzie,  577 

V.  An  irregular  Tide  in  the  River  of 

Forth  ;  ly  Mr  Wright,  583 

VI.  A  furprizing  Inundation  in  the  valley 

of  St  John’j1  near  Kefwick  in  Cum¬ 
berland,  by  John  Lock,  Efq\ ;  584 

VII.  A  Burning  Well,  by  the  Rev.  Mr. 

Mafon,  586 


XLI.  1.  On  the  Caufes  of  Earthquakes, 


by  Dr  Stukely,  ibid. 

2.  - by  the  fame,  529 

3.  - by  Dr  Hales,  535 

XLII.  The  Philofophy  of  Earthquakes, 

by  Dr  Stukely,  541 


XLIII.  Two  letters  from  MrWheeler  to 
the  Pref.  concerning  a  Rotatory  Motion 
of  Glafs  Tubes  about  their  Axes,  when 
placed  in  a  certain  manner  before  the 
fire,  \  .  .  551 

XLIV.  Account  of  a  Rook  intituled ,  De 
quamplurimis  Phofphoris  nunc  pri¬ 
mum  detectis  Commentarius  Audore 
JcC.  Barthol.  Beccario,  by  Mr  Watfon, 

555 

XLV.  The*? Lacrymm  Batavicss,  or  Glafs 
Drops ,  the  tempering  of  Steel  and  Effer- 
vefence  accounted  for  by  the  fame  Prin¬ 
ciple ,  by  M.  le  Cat,  560 


CHAP.  III. 

Mineralogy. 

1.  Q  0  M E  account  of  the  finking  down 
O  °f  a  Pece  °f  Ground,  at  Horfe- 
ford  in  Norfolk,  by  Mr  Arderon, 

587 

II.  A  letter  from  Mr  Durant,  to  the  Hon. 

Rob.  Boyle,  Efq\  concerning  a  Coal- 
Mine  taking  Fire  near  Newcaftle  ;  of 
the  Blue  Well ;  and  of  a  fubterraneous 
Cavern  in  Weredale,  588 

III.  1.  Obfervations  on  the  Precipices  or 

cliffs  on  the  N.  E.  Sea-Coaft  of  Nor¬ 
folk,  by  Mr  Arderon,  589 

2.  An  account  of  the  Strata  of  Shells,  and 

other  Foffils,  found  at  CantlyWhite- 
houfe  in  Norfolk,  by  the  fame ,  590 

3.  An  account  of  other  Foffils  found  near 

Hartford- 


The  CONTENTS* 


Hartford-bridge  in  Norfolk,  by  the 
fame ,  Page  592 

IV  An  account  cf  large  fubterraneous 
Caverns  in  the  chalk  hills  near  Nor¬ 
wich,  by  Mr  Arderon,  593 

V.  An  account  of  the  Giant’s  Caufeway 

in  Ireland,  by  Dr  Pococke,  594 

VI.  A  moving  mofs  in  the  neighbourhood 

of  Church-Town  in  Lancalhire,  by  the 
Rev.  Mr  Richmond,  59 6 

VII.  A  Foffil  Skeleton  of  a  Man ,  by  Ro¬ 
ger  Gale,  Efq ;  597 

VIII.  An  account  of  fome  human  bones 
incrufted  with  ftone ,  now  in  the  Villa 
Ludovida  at  Rome,  by  the  Prefideni , 

59? 

IX.  A  letter  from  Mr  Baker  to  the  Pref. 

concerning  an  extraordinary  large  FofTil 
Tooth  of  an  Elephant,  599 

X.  An  Accouut  of  2  extraordinary  Deer’s 
horns,  found  under  ground  in  different 
farts  of  Yorkfbire  *,  in  a  letter  from 
Mr  Knowlton  to  Mr  Catefby,  601 

XI.  An  inquiry  into  the  Lapis  Odeocolla, 
by  Mr  Beurer  of  Nuremberg,  603 

XII.  A  letter  from  Mr  Hill  to  the  Pref. 

concerning  Windfor  Loam,  605 

XIII.  "The  formation  $/ Pebbles,  by  Mr 

Arderon,  608 

XIV.  Some  obfervations  upon  Gems  or 

Precious  Stones,  more  particularly  fuch 
as  the  Ancients  ufed  to  engrave  upon ,  by 
Robert  Dingley,  Efq ;  6 09 

XV.  An  account  of  certain  perfect  minute 
Crydal  Stones,  by  Dr  Parfons,  612 

XVL  The  fpecific  gravity  cf  Diamonds, 
in  a  letter  from  Mr  Ellicot  to  the  Pref. 

ibid . 

XVII.  An  ExtraEl,  by  P.  H.  Zolman, 
Efq\  of  a  Philof.  Account  of  a  new  opi¬ 
nion  concerning  the  origin  of  Petrifac¬ 
tions  found  in  the  Earthy  which  has 
hitherto  been  aferibed  to  the  univerfal 
Deluge  \  as  contained  in  an  Italian 
book,  intitled  De  Crudacei  ed  altri 
VOL.  X. 


xvi  1 

marini  Corpi  die  le  trovano  fu’  Monti 
di  Anton .  Lazar 0  Moro,  Venice  1740, 
communicated  together  with  fever  at  re¬ 
marks  \  by  Mr  Ehrhart,  in  Higru 
Dutch,  a,t  Memmingen,  1745,  4 to. 

Page  615 

XVIII.  A  letter  from  Mr  Simon,  of 
Dublin,  to  the  Pref,  concerning  the  Pe¬ 
trifactions  of  Lough- Neagh  in  Ireland, 
to  which  is  annexed  a  letter  from  the 
Bifhop  of  Cloyne  to  Tho.  Prior,  Efq\ 

6 1 6 

XIX.  An  account  of  a  beautiful  Stalao- 

tites,  now  in  the  Mufeum  of  the  R.  S. 
by  Dr  Huxham,  in  a  letter  to  Dr  Mor¬ 
timer,  627 

XX.  A  Differ  iation  on  the  Belem  nites,  by 

Mr  Da  Coda,  627 

XXI.  Remarks  on  the  Turquoife,  by  Dr 

Mortimer,  632 

XXII.  1.  A  defeription  of  a  curious  Echi- 

nites,  by  Mr  Baker,  634 

2.  Concerning  two  beautiful  Echinites,  by 

Mr  Da  Coda,  635 

3.  Concerning  a  flat  fpheroidal  Stone, 

having  lines  regularly  croffing  it ,  by  Mr 
Plat,  638 

4.  Lhe  defer iption  and  figures  of  a  fmall 
flat  fpheroidal  Stone,  having  lines 
formed  upon  it ,  by  Dr  Mortimer,  ibid. 

XXIII.  A  beautiful  Nautilites,  [hewn  to 
the  R.  S. by  the  Rev .  Dr  Lyttleton, 

639 

XXIV.  Confiderations  on  two  extraordi¬ 
nary  Belem nitas  *,  by  Mr  D.  E.  Baker, 

ibid . 

XXV.  Some  Vertebrae  of  Ammon itre  or 
Cornua  Ammonis,  by  Mr  Baker, 

641 

XXVI.  An  inquiry  into  the  original  ft  ate 

and  properties  of  Spar,  and  Sparry  Pro¬ 
ductions  *,  particularly  the  Spars,  or 
Crydals  found  in  the  Cornifh  Mines, 
called  Cornidi  Diamonds,  by  the  Rev. 
Mr William  Borlace,  642 

b  XXVII. 


The  C  O  NTENTS. 


%v\n 

XXVII.  i.  Concerning  a  non-defcript  pe¬ 
trified  Infeft,  by  the  Rev.  Bean  Lyttle- 
ton.  Page  655 

2.  A  farther  account  by  the  fame ,  656 

XXVIII.  An  account  of  a  treatife,by  W  m. 
Brownrigg,  M  B.  F.  R.  S.  intituled , 
The  Art  of  making  common  Salt,  as 
row  pradtifed  in  mod  parts  of  the 
World  *  with  feveral  Improvements 
propofed  in  that  Art,  for  the  ufe  of 
the  Britifio  Dominions,  abfiraCied  by 
Mr  Watfon,  657 

XXIX.  Of  the  Salt-mines  near  Cracau, 

by  Br  Mounfey,  668 

XXX.  Of  the  Foffils  0/*  Bohemia,  by  the 

fame ,  670 

XXXI.  Of  forne  Foffils  found  in  Ireland, 

by  Mr  Simon,  ibid. 

XXXII.  Concerning  Spelter,  and  melting 
Iron  with  Pit-Coal ,  by  Mr  Mafon, 

671 

XXXIII.  1.  Concerning  a  new  Semi¬ 
metal  called  Platina,  by  Mr  Watfon, 

ibid . 

2.  Of  the  fame9  ibidi. 

3.  Of  the  fame ,  674 

4.  - by  Mr  Eman.  Mendez  da 

Cofta,  675 

5.  — — —  by  Br  Brownrigg,  ibid. 

XXXIV.  Concerning  the  Everlafting 

Fire  in  Perfia,  by  Br  Mounfey,  677 


C  HAP.  IV. 

Magneticks. 

1.  /TAgnetical  Experiments  Jhewn 

|VJ[  before  the  R.  S.  by  Br 
Knight,  678 

II.  1.  A  Collection  of  the  magnet.  Exp. 
communicated  to  the  R.  S.  by  Br  Knight, 

68 1 

2.  An  account  of  fome  new  Exp.  lately 

made  with  artificial  Magnets,  by  the 
fame ,  684 


3.  Some  further  Exp.  relating  to  the  gene¬ 
ral  Phenomena  of  Magnetifm,  by  the 
fame ,  Page  685 

III.  A  letter  from  the  fame  to  the  PreC 

concerning  the  Poles  of  Magnets  being 
varioufly  placed ,  688 

I V.  A  defcription  of  a  Mariner’s  Compafs 

contrived  by  the  fame ,  689 

V.  An  account  of  fome  improvements  of  1 he 

Mariner’s  Compafs,  in  order  to  render 
the  Card  and  Needle  propofed  by  Br 
Knight,  of  general  ufe9  by  Mr  Smea- 
ton,  "  693 

VI.  A  letter  from  Capt.  Waddell,  to  Mr 

Franks,  concerning  the  effects  of  Light¬ 
ning,  in  deftroying  the  Polarity  of  a 
Mariner’s  Compafs  ;  to  which  are  fub- 
joined  fome  Remarks  thereon ,  by  Br 
Knight,  695 

VII.  Obfervations  made  during  the  lafi  3 

years ,  of  the  quantity  of  the  variation  of 
the  magnetic  horizontal  Needle  to  the 
W.  by  Mr  Geo.  Graham,  698 


CHAP.  V. 

Botany,  Agriculture. 

I.  7  T"* 1 II. III. IV. V. VI. VII.  H  E  efiablifhment  of  a  new  Genus 

JL  of  Plants  called  Salvadora, 
with  ids  defcription ,  by  Br  Garcin, 

699 

II.  An  aquatic  Plant  found  at  Bagneres, 

by  M.  de  Montefquieu,  702 

III.  A  defcription  of  the  Cyanus,  foliis 
radicalibus,  &c.  by  Prof.  Haller, 

ibid . 

IV.  Concerning  a  Plant  but  little,  known , 

and  hitherto  undefcribed ,  by  Mr  Wat- 
fon,  703 

V.  An  account  of  a  new  fpecies  of  Fun¬ 
gus,  by  John  Martyn,  705 

VI.  A  defcription  of  a  curious  Sea  Plant, 

by  Sir  Hans  Sloane,  706 

VII.  A 


1 


The  CONTENTS. 


VII.  A  Catalogue  of  Plants  prefented  to 

the  R.  S.  by  the  Comp .  of  Apoth.  of 
London,  purfuant  to  the  Direhlion  of 
Sir  Hans  Sloane,  Bart .  by  Mr  J ofeph 
Miller,  Page  707 

VIII.  Some  Account  of  the  remains  of 

John  TradefcantV  Garden  at  Lam¬ 
beth,  by  Mr  Watfon,  740 

IX.  Concerning  the  Cyprus  of  the  An¬ 
cients ,  by  Dr  Garcin,  741 

X.  A  letter  from  Dr  Miles  to  Mr  Baker, 

concerning  the  green  Mould  on  Fire- 
Wood  :  With  fome  Obfervations  on  the 
vninutenefs  of  the  Seeds  of  fome  Plants , 
by  Mr  Baker,  748 

XI.  Obfervations  relating  to  vegetable 

Seeds,  by  Dr  Paribns,  750 

XII.  1.  The  Effebl  of  the  Farina  of  diffe¬ 

rent  Sorts  of  Apple-Trees,  on  the  Fruit 
of  a  neighbouring  Free ,  751 

2.  and  3.  -  by  the  fame,  752 

XIII.  1.  A  letter  from  Mr  Badcock  to 

Mr  Baker,  containing  fome  microfcopical 
Obfervations  on  the  Farina  Foecundans 
of  the  Holy *Oak,  and  the  Pafiion- 
Flower,  753 

2.  Farther  Obfervations  and  Experiments 

on  ^ePaflion- Flower,  and  it* s  Farina; 
by  the  fame ,  756 

3.  Concerning  the  Farina  Foecundans  of 

the  Yew-Tree  5  by  the  fame ,  757 

XIV.  A  letter  from  Mr  Hill  to  the  Pre- 

fident,  concerning  the  Manner  of  the 
feeding  of  Moflfes  ;  and  in  particular  of 
the  Hypnum  terreftre,  trichoides, 
luteo-virens,  vulgare,  majus,  capitu¬ 
lis  eredis,  758 

XV.  Concerning  the  Vegetation  0/ Melon- 

Seeds  33  Tears  old  \  by  Roger  Gale, 
Efj%  t  >  761 

XVI.  Microfcopical  Obfervations  on  the 
Root  of  Ipecacuanha  *  by  Mr  Gmelln, 

ibid . 


XVII.  The  Bark  prevents  catching  cold > 
by  the  Rev  Dr  Salter,  762 

XVIII.  Concerning  fome  Perfons  being 
poifoned  by  eating  boiled  Hemlock  %  by 
Mr  Watfon,  Page  763 

XIX.  Critical  Obfervations  concerning  the 
Oenanthe  aquat.  fucco  virofo  crocante 
Lob.  by  the  fame ;  occafioned  by  a  let¬ 
ter  from  Mr  Howell,  giving  an  Account 
of  the  poifonous  Effects  of  this  Plant  to 
fome  French  Prilbners  at  Pembroke, 

765 

XX.  An  Account  of  the  poifonous  Root 

lately  found  mixed  among  the  Gentian, 
by  Dr  Brocklefby,  772 

XXL  Extrahi  of  an  Effay  upon  the  ori¬ 
gin  of  Amber,  by  Dr  Fothergill, 

.  '  .  '  774 

XXII.  Fhe  Method  of  gathering  Manna 

near  Naples,  in  a  letter  from  Rob. 
Moore,  Efq\  to  Mr  Watfon,  776 

XXIII.  An  Account  of  the  Preparation 
v  and  Ufes  of  the  various  Kinds  of  Pot- 
Afh,  by  Dr  Mitchell,  ibid . 

XXIV.  1.  Concerning  the  Propagation 

and  Culture  of  Mufhrooms,  by  Mr 
Pickering,  ■“  788 

2.  Remarks  on  the  preceding  Paper,  with 
Obfervations  upon  the  poifonous  faculty 
of  fome  Sorts  of  Fungi,  by  Mr  Wat- 
fon,  790 

XXV.  Of  covering  Frees  with  Ivy,  by 

R.  Gale,  Efq ;  F.  R.  S.  793 

XXVI.  Extrahi  of  a  letter  from  Dr 

Miles  to  the  Pref.  relating  to  fome  Im¬ 
provements  which  may  be  made  in  Cy¬ 
der  and  Perry,  ibid * 

XXVII.  Fhe  Subftance  of  fome  Experi¬ 
ments  of  planting  Seeds  in  Mofs,  by  Mr 
Bonnet,  795 

XXVIII.  A  letter  from  Mr  Pickering  to 
the  PreL  concerning  the  manuring  of 
Land  with  Foflil  Shells*  79b 


b  2 


V  OL, 


XX 


The  C  O  N  T  ENTS. 


VOL.  X. 


PART  III. 


CONTAINING  THE 


ANATOMICAL  and  MEDICAL  PAPERS. 


CHAP.  I. 

Zoology,  and  the  Anatomy  of 


A  n  t  M  a  l  s. 


I. 


c 


Oncerning  the  minute  Eels  in 
Palte  being  viviparous,  by  Mr 
James  Sherwood,  Page  799 

II.  A  letter  from  Mr  Baker  to  the  Pref. 
concerning  a  new  difcovered  Sea-In- 
feflv  which  he  calls  the  Eye-Sucker, 

800 

HI.  1.  Obfervations  upon  fever al  newly 
difcovered  Species  of  frelh-water  Po¬ 
lypi,  by  Mr  Trembley,  801 

2  .  ■<  — —  continued  by  the  fame ,  807 

IV.  A  Suppofition  how  the  white  Matter 
is  produced ,  which  floats  about  the  Air 
in  Autumn ,  by  Mr  Arderon,  820 

V.  A  letter  from  Mr  Baher  to  the  Pref. 

concerning  the  Grubs  deftroying  the  Grafs 
in  Norfolk,  ibid. 

VI.  A  letter  from  the  Earl  of  Orrery  to 
the  Pref.  inclofing  an  Account  of  the 
Cornel  Caterpillar,  in  a  letter  from  the 
Rev.  Mr  Skelton,  to  his  Lordjhip , 

8  24 

VII.  An  Abfiratl  of  Mr  Bonnet’d  Me¬ 

moir  concerning  Caterpillars,  by  Mr 
Trembley,  831 

VIII.  An  Abftratt  of  Mr  Gould’d  Ac¬ 

count  of  Englifh  Ants,  by  the  Rev . 
Dr  Miles,  S33 

IX.  An  Account  cf  the  Loc tills,  which  did 
vaft  damage  in  Walachia,  (Ac.  by  a 


Gentleman  who  lives  in  Tranfilvania, 

Page  840 

X.  1.  Some  Obfervations  on  a  fort  of 

Libella  or  Ephemeron,  by  Mr  Collin- 
fon,  •  843 

2.  Obfervations  on  the  Dragon-Fly  of 
Penfilvania,  collected  from  Mr  Bar- 
tram’d  letters ,  by  Mr  Collinfon,.  845 

3.  A  further  Account  by  the  fame ,  846 

XI.  1.  An  Account  of  fame  very  curious 

Wafps  Nells  made  of  Clay  in  Penfil¬ 
vania,  by  the  fame ,  *847 

2.  A  Defer iption  cf  the  great  black  Wafp 
from  Penfilvania,  by  the  fame ,  848 

XII.  A  letter  from  Arthur  Dobbs,  Efq\ 

to  Cha.  Stanhope,  Efq •,  concerning 
Bees,  and  their  method  of  gathering 
Wax  and  Honey,  849 

XIII.  Extrabl  of  a  letter  from  Bombay, 

communicated  by  Francis  Wollafton, 
Efq\  of  a  Porcupine  fwallowed  by  a 
Snake,  855 

XIV.  A  letter  from  Mr  Breintal  to  Mr 

Collinfon,  containing  an  Account  of 
what  he  felt  after  being  bit  by  a  Rattle- 
Snake,  .  856 

XV.  A.  letter  from  Mr  D.  E.  Baker  to  the 

Pref.  concerning  the  Property  of  Water- 
Efts  in  flipping  off  their  Skins  as  Ser¬ 
pents^,  857 

XVL  Extra 51  of  a  letter  from  Dr  Bar- 
tram  to  Mr  Collinfon,  containing  fome 
Obfervations  concerning  the  Salt-Marfh- 
Mufcle,  the  Oyfter*  Banks,  and  the 

Frdh- 


The  C  O  N  T  E.N  T  S. 


xxi 


Frefh- Water- Mu fcle  of  Penfilvania, 

Page  860 

XVII.  Some  Obfervations  on  the  hardnefs 
of  Shells,  and  on  the  Food  of  the  Soal- 
Fi fh,  by  Mr  Coilinfon,  861 

XVJ1I.  Obfervations  upon  certain  Shell  - 
Fifh  lodged  in  a  large  Stone  brought 
from  Mahon  Harbour  by  Mr  More,  by 
Hr  Parfons,  862 

XIX.  Obfervations  on  the  Cancer-Major, 

by  Mr  Coilinfon,  864 

XX.  Some  Account  of  the  Rana  Pifcatrix, 

by  Dr  Parfons,  866 

XXI.  1.  A  letter  from  Mr  Arderon  to 

Mr  Baker,  on  keeping  fmall  Fifh  in 
Glafs  Jars ;  and  of  an  eafy  Method  of 
catching.  Fifh,  869 

2.  - by  the  fame,  871 

3.  - —  by  the  fame ,  872 

XXII.  Concerning  the  perpendicular 

Afcent  of  Eels,  by  the  fame ,  874 

XXIII  The  Figure  of  the  Moftela  Fofli- 
lis,  communicated  from  Dr  Gronovius 
to  Mr  Coilinfon,  ibid. 

XXIV.  Some  Obfervations  on  the  Belluga 

Stone,  by  Mr  Coilinfon,  ibid. 

XXV.  A  letter  from  Mr  Baker  to  the 
Pref.  concerning  an  extraordinary  Fifh, 
called  in  Ruffia,  Quab  ;  and  concern¬ 
ing  the  Stones  called  Crab’s  Eyes,  876 

XXVI.  The  Defer iption  of  a  Fifh  fhewn 

to  the  R.  S.  by  Mr  Ralph  Bigland, 
drawn  up  by  Dr  Mortimer,  879 

XXVII.  1.  Ex traff  of  a  letter  from  Mr 
Arderon  to  Mr  Baker,  concerning  the 
Hearing  of  Fifh,  880 

2.  An  Account  of  Mr  Klein’/  Treatife  upon 
the  Sounds  and  Hearing  of  Fifhes,  by 
Dr  Brockelfby,  883 

XXVII 1.  Of  Birds  of  PafTage,  by  Mr 
Catefby,  ‘  886 

XXIX.  Divers  means  for  preferving  dead 
Birds  from  Corruption ,  by  M-  de 
Reaumur,  tranjlated  from  the  French  by 


Mr  Zollman, 


891 


XXX.  An  Account  of  a  Quadruped 
brought  from  Bengal,  by  Dr  Parfons, 

Page  898 

XXXI.  A  Nat.  Hijlory  of  the  Mus  Al¬ 
pinus  or  Marmot,  by  Mr  Klein,  900 

XXXII.  Concerning  the  natural  Heat  of 
Animals,  by  Dr  Mortimer,  ibid. 

XXXIII.  1.  Concerning  a  large  Stone 
found  in  the  Stomach  of  a  Horfe,  in  a 
letter  from  Mr  *— — —  to  Mr  Wol- 
lafton,  904 

2.  Of  a  very  large  Stone  found  in  the 
Colon  of  a  Horfe  ;  and  of  fever al  Stones 
taken  from  the  Inteftines  of  a  Mare  *, 
with  fome  Exp.  and  Obf  by  Dr  Bailey, 

90s 

3.  Concerning  a  Stone  taken  out  of  the 

Bladder  of  a  Dog  ;  which  being  cut 
a  funder  had  a  Piece  of  Dog’s  Grafs  in 
it*s  center  ;  in  a  letter  from  Mr  Fidge 
to  Dr  Mortimer,  909 

XXXIV.  A  letter  from  Sir  H.  Sloane,  to 
Mr  Folkes,  containing  Accounts  of  the. 
pretended  Serpent-Stone,  called  Pietra 
de  cobra  de  cabelos,  and  of  the  Pitted. 
de  momhazza,  or  the  Rhinoceros  Be- 
zoar,  together  with  tlx  Figure  of  a 
Rhinoceros  with  a  double  Plorn, 

910 

XXXV.  Account  of  a  Horfe  bit  by  a 
mad  Dog  *,  in  a  letter  frem  Dr  Starr  to 
Dr  Huxham,  v  913 

XXXVI.  1.  Some  Account  of  the  Diffemper 
raging  among  the  Cow  kind"  in  the . 
Neighbourhood  of  London,  together 
with  fome  Remedies  propofed  for  their 
recovery ,  by  Dr  Mortimer,  916- 

2.  Further  Obfervations  by  the  fame ,  9 1 7 

3.  A  third  Account,  by  the  fame,  920 

4.  An  Appendix  to  *  the  foregoing  Paper , 

by  the  fame,  92  2 

5.  A  letter  from  Dr  Parfons  to  the  Pref. 
ferving  to  introduce  a  Remark  from  Mr 
Milner,  concerning  the  burying  of  the 
Cows  with  or  without  Lime,  92  4 

xxxv  iL 


The  CONTENT  S. 


XXXV If.  Concerning  the  Rufii  a  Caftor, 
in  a  letter  from  Dr  Mounfey  to  Mr 
Baker,  Page  925 


CHAP.  II. 


"  v  ■  ■  ‘  - 

Structure,  External  Farts, 
and  Common  Tegum ents  of  the 
Body. 


of  a  frightful  Dream,  by  Dr  Squire, 

Page  958 

VII.  An  Account  of  a  very  learned  Di¬ 

vine,  who  was  born  with  two  Tongues  *, 
communicated  by  Dr  Mortimer,  959 

VIII.  An  Account  of  a  Clergyman's  Lady , 

who  had  a  Stone  under  her  Tongue,  by 
W,  Freeman,  Efq\  ibid. 


CHAP.  IV. 


I.  jV  Effay  upon  the  Caufes  of  the 

different  Colours  of  People  in 
different  Climates ,  by  Dr  Mitchel, 

926 

II.  Concerning  a  Plica  Polonica*  in  a 

letter  from  Mr  Ames  to  Dr  Morti¬ 
mer,  95° 


CHAP.  III. 

The  Head. 

...  Cm  .  .  •  - 

I.  A  Schirrus  of  the  Cerebellum,  by 

£\  Prof.  Haller,  950 

II.  An  Account  of  a  remarkable  Cure  per¬ 

formed  on  the  Eye  of  a  young  W oman  in 
Scotland,  by  Dr  Hope,  951 

III.  Cure  of  a  Wound  in  the  Cornea,  and 

a  Laceration  of  the  Uvea  in  the  Eye  of 
«Woman  5  in  a  letter  from  Dr  Aery  to 
Dr  Mortimer,  954 

IV.  Concerning  a  large  Piece  of  a  Lath 

being  thruft  into  a  Man's  Eye  *,  who 
recovered  of  it ,  in  a  letter  from  Mr 
HafTel  to  Mr  Daval,  955 

V.  A  Phyfiological  Account  of  the  Cafe  of 
Margaret  Cutting,  who  fpenks  diftinflly , 
though  floe  has  loft  the  Apex  and  Body  of 
her  Tongue,  by  Dr  Parfons,  ibid . 

VI.  The  Cafe  of  Henry  Axford,  who 
recovered  the  Ufe  of  his  Togue ,  after 
having  been  fome  Tears  dumb ,  by  means 


The  Neck  and  Thorax, 

I.  A  N  Account  of  the  Morbus  Stran- 
JT\  gulatorius,  by  Dr  Starr,  960 

II.  A  gibbous  Sternum,  by  M.  Hubert, 

964 

III.  Experiments  relating  to  Refpiration , 

by  Prof.  Haller,  965 

IV.  The  Cafe  of  a  Lad  who  was  Jhot 

through  the  Lungs  by  Mr  Peters,  and 
Dr  Ha  lie  t,  966 

V.  Obfervations  on  a  Cafe  of  recovering  a 
Man  dead  in  appearance ,  by  diftending 
the  Lungs  with  Air  5  by  Dr  Fothergill, 

969 

~~ ■——■aw  Mil— 1 1 1 1..II  ll.l  M  — .11  MM  irM—W.— .  I  H,  1«  II  II  M  ~l 

CHAP.  V. 

The  Abdomen. 

I.  A  N  extraordinary  Cyltis  in  the 

I\  Liver  full  of  Water  \  by  Dr 
Jernegan,  971 

II.  Of  the  DiffeElion  of  a  human  Body ,  in 

which  the  Gall-Bladder  was  wanting , 
by  Dr  Huber,  972 

III.  The  Cafe  of  Mr  Smith  ;  the  Coats  of 

whofe  Stomach  were  changed  into  an 
almoft  cartilaginous  Subftance  ;  by  Mr 
Sayer,  973 

IV.  The  Operation  of  Lithotomy  on 

Women*,  by  M.  le  Cat,  974 

V.  An 


V.  An-  extraordinary  Calculus,  by  Dr 

Huxham,  Page  976 

VI.  Remarks  on  the  Operation  of  cutting 
for  the  Stone,  by  M.  Ic  Cat,  ibid. 

VII.  A  Propofal  to  bring  f mall  paffable 
Stones  foon  and  with  Eafe  out  of  the 
Bladder ,  by  the  Rev.  Dr  Hales,  990 

VIII.  A  remarkable  Cafe  of  a  Perfon  cut 

for  the  Stone  in  the  new  IVay,  com¬ 
monly  called  the  Lateral,  by  W.  Che* 
felden,  Efq^  991 

IX.  The Effects  of  /^Lixivium  Saponis, 

taken  inwardly  by  a  Man  aged  75,  who 
had  the  Stone  5  and  in  whofe  B ladder , 
after  his  deceafe ,  were  found  2 14  Stones, 
from  W  Chelelden,  Efq%  992 

X.  An  Obfervation  of  an  Operation  made 

by  the  High  Apparatus,  in  1743,  by 
Dr  Le  Cat,  99^ 

XI  Part  of  a  letter  from  Mr  Howell  to 
Mr  Watfon,  concerning  the  extracting 
a  large  Stone  by  an  Aperture  in  the 
Urethra,  999 

XII.  A  letter  from  Mr  Lucas,  concerning 

the  Relief  he  found  in  the  Stone,  from 
the  Ufe  of  Alicant  Soap  and  Lime- 
Water,  1000 

XIII.  I  he  Figures  of  fome  very  extraor¬ 
dinary  Calculous  Concretions  formed  in 
the  Kidney  of  a  TVoman  ;  by  Mr 
Charles  Lucas,  at  Dublin,  1001 

XIV.  Extract  of  a  letter  from  Mr  Heath 

to  Mir  Daval,  inclojing  a  Propofal  for 
entirely  removing  the  only  real  Defed 
in  the  lateral  Operation  for  the  Stone, 
by  Mr  Mudge,  I002 

XV.  Concerning  a  Boy  who  had  a  Calcu¬ 

lus  formed  between  the  Gians  and  the 
Praeputium,  by  the  Rev .  Mr  Rob, 
Clarke,  1C 

XVI.  An  Account  of  a  very  large  human 
Calculus,  by  Dr  Heberdm,  1005 

XVII.  A  Shuttl<*-5pire  taken  out  of  the 

Bladder  of  a  Boy ,  in  a  letter  from  Mr 
Arderon  to  Mr  Baker*  i0Q5 


The  CONTENTS. 


xx  ill 

XVIII.  The  Cafe  of  a  Tumqur  growing 
on  the  Infide  of  the  Bladder,  fuccef fully 
extirpated,  by  Mr  Warner,  Page  1006 

X.  One  of  the  Ureters  grown  up,  by 
Dr  Huxham,  IOO? 

XX  An  Obfervation  of  a  Steatoma,  of 
the  Ovary  and  of  Hairs  found  therein , 

XXT  r/‘HaK  •  100* 

A  h!*  £  ,efra-utenne  Conception;  by 

l  10 10 

AJUJ-  An  abjlrabl  of  the  remarkable  Cafe 

and.  Cure  of  a  Wt man,  from  whom  a 
r  anus  was  extraSled,  that  had  been 
lodged  1 3  Years  in  one  of  the  Fallopian 
Tubes;  fentfrom  Riga,  by  Dr  Moun- 

fey>  ,012 

XXIII.  i.  An  Account  of  the  Bones  of  a 
Foetus  coming  away  by  the  Anus;  com¬ 
municated  by  John  Still  Winthrop, 

Efl’  .  1015 

2-  - -  m  a  letter  from  Mr  James 

Simon,  to  the  Pref.  101q 

XXIV,  An  Account  of  ci  Child  bein®  taker, 
out  of  the  Abdomen,  after  having  lain, 
there  upwards  of  1 6  Years ,  during 
which  time  the  Woman  had  4  Children, 
all  born  alive-,  by  Dr  Myddleton, 

VV17-  r-  ■  IO17 

XXV,  Concerning  the  Bones  of  a  Eoetus- 
being  aif charged  through  an  Ulcer  near 
the  Navel ;  by  Mr  Drake,  1018 

XXVI,  A  Child  born  with  an  extraordi¬ 

nary  Tumour  near  the  Anus,  contain- 
ing  fome  Rudiments  of  an  Embryo  in 
it  ;  by  Dr  Huxham,  1019 

XXVII,  Concerning  a  Polypus  at  the 
Heart,  and  a  fchirrous  Tumour  of  the 
Uterus ;  Dr  Templeman,  1021. 

XXVIII.  The  Extirpation  of  an  Lxcre- 
fcence  from  the  Womb  ;  by  Dr  Bur- 
ton,  1023* 

XXIX.  An  extraordinary  Xmpofthumfc 
in  the  Stomach ;  by  Dr  La  yard,., 

ibid» . 

XXX.  Of  an  Iliac  Pa/Hon,  occafioned  by: 


XXIV 


The  CON 

an  Appendix  in  the  Ilion  ;  by  Mr 
Amyand,  Page  1026 

XXXI.  A  Rupture  of  the  Navel;  by 
Mr  Taube  (Dove),  1027 

XXXII.  An  uncommon  Dropfy  from  the 
want  of  a  Kidney  \  and  a  Defcription  of 
a  large  Saccus  that  contained  the  Water, 
by  Mr  G 1  a  is  ,  ibid. 

XXXIII.  i .  An  Improvement  in  the 
Practice  of  Tapping,  where  that  Ope¬ 
ration ,  infiead  of  a  Relief  for  Symp¬ 
toms ,  becomes  an  abfolure  Cure  for  an 
Aicites-,  by  Mr  Warwick,  1030 

-2.  A  method  of  conveying  Liquors  into  the 
Abdomen,  during  the  Operation  of 
Tapping  \  propofed  by  the  Rev.  Or 
Hales, 

3.  A  letter  from  Mr  Warwick  to  Mr 
Machin,  containing  further  Accounts  of 
the  Succe fs  of  inj effing  medicated  Li¬ 
quors  into  the  Abdomen,  in  the  Cafe 
of  an  Afdtes..  ibid. 


CHAP.  VI. 

The  Humours  and  General  Af¬ 
fections  of  the  Body. 

1.  f^\Oncerning  the  life  of  the  Peruvian 

Bark  in  the  Small*  Pox  •,  by  Dr 
Wall,  1035 

II.  1.  The  Cafe  of  a  Lady ,  who  was  de¬ 
livered  of  a  Child ,  which  had  the 
Small-Pox  appeared  in  a  Day  or  two 
after  it's  Birth  j  by  Dr  Mortimer, 

1041 

2.  Some  Accounts  of  the  Foetus  in  utero 

being  differently  affeffed  by  the  Small- 
Pox  ;  by  Mr  Watlon,  1042 

III.  i,  A  letter  from  Dr  Wilmot  to  the 
Pref.  ferving  to  inclofe  the  two  following 
Papers  ; 

1.  Of  the  extraordinary  Effects  of 


TENTS. 

Mufk,  in  convuljive  Diforders  ; 
by  Dr  Wall,  Page  1044 

2.  A  letter  from  Andr.  Reid,  Efq ; 
to  Dr  Wilmot,  concerning  the  Ef- 
feffs  of  the  Tonquinefe  Medicine , 

1051 

2.  A  remarkable  Infiance  of  the  happy 
Ejfcff  of  Mufk,  in  a  very  dangerous 
Cafe  \  by  Dr  Parfons,  10 54 

IV.  The  Cafe  of  a  P  erf  on  bit  by  a  mad 

Dog,  communicated  to  the  Pref.  by  Mr 
Ran  by,  from  Dr  Peters,  10  56 

V.  A  floor  t  Hiftory  of  the  Difeafe ,  that 

put  an  End  to  the  Life  of  F.  Bolognini, 
extraffed  by  Dr  Mortimer,  from  an 
Epiftle  written  by  Dr  De  Camilis,  to 
the  Abbot  De  Re  villas,  1059 

VI.  Two  Obfervations  of  a  difeafed  Con¬ 

formation  of  the  Body  found  on  Dffec- 
tion  *,  by  Prof .  Haller,  1062 

VII.  Of  a  Child  born  with  the  Jaundice, 

£sY.  1063 

VIII.  An  Account  of  the  Vomito  Prieto, 

or  Black- Vomit  of  S.  America,  by 
Don  Antonio  de  Ulloa,  ibid . 

IX.  1.  Extra ff  of  a  letter  from  Mr  B — • 

B— - *r,  containing  an  Account  in 

Pounds  and  Ounces ,  of  the  furprifing 
Quantities  of  Food,  devoured  by  a  Boy 
1 2  Tears  old ,  in  6  fucceffive  Days ,  who 
laboured  under  a  canine  Appetite, 

1066 

2.  Of  the  fame ,  by  Dr  Cookfon,  1068 

X.  An  Extraff  by  Mr  Rolli,  of  an  Ita¬ 

lian  Treatife ,  written  by  the  Rev. 
Jofeph  Bianchini,  upon  the  Death  of 
the  Countefs  Cornelia  Zangari  &  Ban- 
di.  To  -which  are  added  Accounts  of 
the  Death  of  Jo.  Hitchell,  who  was 
burned  to  Death  by  Lightning  ;  and  of 
Grace  Pett  at  Ipfwich,  whofe  Body  was 
con  fumed  to  a  Coal ,  1069 

XI.  Of  a  cleaving  of  the  Diaphragm,  and 
of  the  Situation  of  fome  of  the  Vifcera 
being  altered ,  obferved  in  the  Body  of  a 

Female 


The  contents: 


Pemale  Child  of  I  o  Months ,  in  a  letter 
from  Dr  FothergilJ  to  Dr  Mead, 

Page  1077 

XII.  Of  2  Men  of  extraordinary  Bulk 
and  Weighty  by  Mr  Catefby,  1083 

XIII.  Of  one  who  had  no  ear  to  Mujick , 

naturally  finging  Jeveral  Tunes  in  a 
Delirium,  in  a  letter  from  Dr  Dod¬ 
dridge  to  Mr  Baker,  1084 

XIV.  A  letter  from  Dr  Le  Cat  to  Dr 
M'ortimer,  concerning  the  Cure  of  dry 
Gangrenes  ;  together  with  a  Defcrip- 
tion  of  a  new  invented  Inftrument  for 
the  Extirpation  of  Tumours  out  of  the 
Reach  of  the  SurgeonV  Fingers ,  ibid. 

XV.  Of  the  Pajfages  of  the  Semen  ;  ly 

Dr  Halier,  1091 

CHAP.  VII. 

Bones,  Joints,  and  Muscles. 

I.  A  N  Obfervation  of  a  Spina  bifida  ; 

by  Mr  Aylett, * I. 2 * * * * * * *  I093 

II.  Some  Obfervations  on  the  Spina  ven¬ 
to  fa,  by  Mr  Amyand,  1094 

III.  An  Obfervation  of  a  Fradlure  of  the 

os  humeri,  by  the  Power  of  the  Mufcles 
only  ;  by  the  fame ,  1103 

IV.  An  extraordinary  Cafe  of  a  Frafture 

of  the  Arm  *,  communicated  by  Mr 
Freke,  1 108 

V.  A  letter  from  Mr  Layard  to  Dr  Mor¬ 
timer,  inclofing  an  Account  of  a  Frac¬ 
ture  of  the  os  ilium  and  it’s  cure , 

1 109 

VI.  The  Cafe  of  a  young  Child,  born 
with  all  it's  Bones  difp laced  \  commu¬ 
nicated  by  Mr  Davis  to  Dr  Heineken, 

1 1 10 

VII.  An  Account  of  the  Death  of  Dr 
Greene,  who  died  of  a  Hurt  he  received 
as  he  was  riding  ;  by  Dr  Cameron, 

1 1 1 1 

V  OL  X. 


XX¥ 

VIII.  The  Cafe  of  Nicholas  Reeks,  who 

was  born  with  his  Feet  turned  inwards, 
which  came  to  rights  after  being  fame 
time  ufed  to  fit  crofs- legged,  tranfmitted 
from  Wm.  Milner,  Efr,  to  Sir  Peter 
Thompfon,  Page  1113 

IX*.  An  Account  of  a  Bridle,  that  was 
lodged  in  a  Gentleman's  Foot ,  and  caufed 
a  violent  Inflammation  *,  in  a  letter  from 
Mr  Arderon  to  Mr  Baker,  1 1 14 

X.  The  Croon ian  Leisures  on  Mufcular 
Motion  ;  by  Dr  Parfons, 

Lecture  I.  ibid. 

Lefture  II.  Containing  the  Author^ 
Scheme  of  Mufcular  Motion, 

1  x33 

Left  are  III.  1144 

XI.  Human  Phyfiognomy  explained  in 
the  Crounian  Lefturcs  on  Mufcular 
Motion  by  the  fame , 

Lefture  I.  1150 

Lefture  II.  1162 

XII.  The  Croonean  Lectures  on  Mufcu¬ 
lar  Motion  ;  by  Dr  Langrifii, 

Lefture  I.  1 1 8 1 

Lecture  II.  1189 

Lefture  III.  1197 

CHAP.  VIII. 

Mo  N  ST  E  R  S. 

I .  O  0  M E  Account  of  the  gigantic 
1^3  Boy  at  Willingham  near  Cam¬ 
bridge, 

1.  Rev.  Mr  Almonds  letter,  1205 

2.  A  letter  from  Mr  Dawkes  to  Dr 

Mead,  1206 

II.  Extract  of  a  letter  from  Mr  Arderon 

to  Mr  Baker,  containing  an  Account  of 

a  Dwarf ;  together  with  a  Compar  if  on 

of  his  Dimenfions  with  thofe  of  a  Child 

under  4  Tears  old  *  by  David  Erfkine 

Baker,  1207 

c  III.  Defcription 


fitva  ^er  #  ©  If 

III.  Defmption  of  a  monftrous  Foetus, 

without  any  Diftinftion  of  Sex,  by  Mr 
Batter,  Page  1208 

IV.  An  Account  of  a  preternatural  Con¬ 

junction  of  two  Female  Children,  in 
a  letter  from  Dr  Parfons  to  the  Prefi- 
dent,  1 209 

V.  An  Account  of  double  Foetus’s  of 

Calves,  by  M.  Le  Cat,  1216 

VI.  Concerning  a  Wether  giving  fuck  to 

a  Lamb ;  and  of  a  monftrous  Lamb ; 
in  a  letter  from  Dr  Dodderidge  to  Mr 
Baker,  1218 


/•  A> 

A 


CHAP.  IX. 

Period  of  Human  Life. 

I  >  r  W  ■  ■■  ;•:  ***** 

N  Abftradl  of  the  Bills  of  Mor¬ 
tality  in*  Bridge-Town  in  Bar- 


T  N  T:# 

badoes,  communicated  by  the  Rev.  Mr 


Clark, 


a 


Page  1219 


rr 

v 


a 


CHAP.  X. 


Pharmacy  and  Chymistry. 


I.  f\Bfervations  on  the  Manna  Perfi- 

cum,  by  I>  Fothergill,  ibid* 

II.  Concerning  the  Indun  Poifon,  fnt 

over  by  Don  Ant.  de  Ulloa.  and  men- 
tioned  by  M.  Dela  Condamine,  (in  his 
Account  of  the  River  of  the  Amazons  in 
S.  America)  in  a  letter  from  Dr 
Brocklefby,  to  the  Pref.  1223 

III.  Concerning  a  new  Contrivance  of  ap¬ 

plying  Receivers  to  Retorts  in  DiftiUa- 
tion  ;  in  a  letter  from  Dr  Langnlh  to 
Dr  Hales,  1225 

IV  An  eafy  Method  of  procuring  the  volatile 
Acid  0/Sulphur by  Mr  Seehl,  1226 


ri  1  i.M  W  A  ^  ^ ^  •  - 

VOL.  X. 


.  >a  >*-  ■ 


PART  IV. 


■<%  *  Wt'i  -•  < 


£  i 


CONTAINING  THE 


intie  lasncia 


HISTORICAL  and  MISCELLANEOUS  PAPERS. 


Y\ 

A 


X  f,  1 


,  ,  •  ;UU  $0  >v  ■ 

CHAP.  I. 

•  -  ,  ,  v  ^  ;  ...  1  •  '  ' .. 

History  and  An  tiouities. 

.  i  i  X'  - 


\V,  \  •- 


from  Mr  Knowltbn  to  Mr  Catefby, 

1245 

2.  A  Differtation  on  the  fame ,  by  Dr  Bur¬ 
ton,  1246 

I.  f^Oncerning  /^Chinefe  Chronology  3.  An  Appendix  to  the  foregoing  Paper, 
and  Aftronomy,  in  a  letter  from  by  Mr  Drake,  1252 

the  Rev.  Mr  Coftard,  to  the  Rev .  Dr  IV.  1.  An  Account  of  a  Differtation  pub- 


Shaw,  aNy  ^  1231 

II.  Some  Account  of  a  curious  Tripos  and 
Infcription  found  near  Turin,  ferving 
to  dif cover  the  true  Situation  of  the  an¬ 
cient  City  of  Induftria,  by  David  Erf- 
kine  Baker,  1240 


lifhed  by  Dr  Weidler,  concerning  the 
vulgar  Numeral  Figures,  as  alfo  fome 
Remarks  upon  an  Infcription  cut  for¬ 
merly  in  a  IVindov)  belonging  to  the 
Parifh  Church  of  Rum  fey  in  Hamp- 
fliire,  by  Prof.  Ward,  1254 

III.  i.  Concerning  the  Situation  of  the  2.  A  brief  Inquiry  into  the  reading  of  2 
ancient  Town?  Ddgovicia,  in  a  letter  Dates  in  Arabian  Figures,  cut  upon 
v.  A  H  3  Stones 


§ 


Ther  ©  Q(  N 

Stones  which  were  found  in  Ireland,  1 by 
the.  fame.  Page  1260 

3,  A  brief  Account  of  an  ancient  Date  in 
Arabian  Figures ,  at  Shalford  Farm 
(adjoining  to  WafingJ  in  the  Parijh  of 
Brimpton,  near  Aldermarfto'h  in  Berk 
ihire,  by  the  fame,  „  1264 

V.  1,  An  Explication  of  a  Roman  Xnfcrip- 
tion  found  not  long  Jince  on  a  Stone  at 
Silchefter  in  Hampfhire,  by  the  fame , 

ibid. 

2.  A  Defcription  of  the  Town  of  Silchefter, 
in  ids  prefent  State ,  -  by  the  fame ,  1 2  67 

VI.  An  ancient  Roman  Infcription  at 
Rochefter  in  Northumberland,  and  2 
others  at  Rifingham  5  by  Mr.  Hunter, 

1272 

VI I.  Tie  Infer iption  upon  a  Roman 

Altar  found  near  Stanhope  in  the  Bijho- 
prick  of  Durham,'  by  the  Rev.  Mr 
Birch,  ibid. 

VIII.  A  Roman  Infcription  found  at 

Bath,  communicated  by  the  Rev.  Dr 
Stukely,  ibid. 

IX.  Remarks  upon  an  ancient  Roman  In¬ 

fcription,  found  in  that  Fart  of  Italy, 
which  formerly  belonged  to  the  Sabines  j 
and  now  in  the  Pojfeffwn  of  Dr  Rawlin- 
fon,  by  Prof  Ward,  1273 

X.  An  Attempt  to  explain  an  ancient  Greek 

Infcription  ingraven  upon  a  curious 
Bronze  Cup  with  2  Handles ,  and  pub - 
lijhed  with  a  Draught  of  the  Cup ,  by 
Dr  Pocoke,  in  his  Defcription  of  the 
Ea  ft,  by  the  fame,  1278 

XI.  An  Explanation  of  an  ancientlnfcrip- 

tion  difeovered  at  Rutchefter,  the  laft 
Station  in  England,  upon  the  Roman 
Wall,  by  Dr  Taylor,  1284 

XII.  Concerning  2  ancient  Camps  in 

Hampfhire,  in  a  letter  from  Mr 
W right  to  Mr  Theobald,  1294 

XIII.  An  Account  of  the  prefent  Condition 
of  the  Roman  Camp  at  Caftor  in 
Norfolk,  with  a  Plan  of  it ,  in  a 


t E NTS 

,  •  letter  from.  Mr  Afdefoiv  to  m%kt^ 

v  -  '■  ''  '  i  '  Page  ' T2Q4 

XIV.  An  attempt  by  Prof.  Ward,  '  to  ex¬ 
plain  fome  Remains 

found  in  Hertforcffhire,  and  communi- 
' c at ed  lo  the  R.  S.  by  Will;  Free  man, 

I298 

XV.  Concerning  the  ancient  Bridewell  at 
Norwich,  by  Mr  Arderon, 

XVI.  I.  Extra  ft  of  a  letter  dated  at  Rome, 

from  Mr  Ho  are,  a  young  Statuary ,  to  his 
Brother  Mr  Hoare,  an  eminent  Painter 
at  Bath,  giving  a  jhort  Account  of  fome 
of  the  principal  antique  Piifures found 
in  the  Ruins  of  Herculaneum,  communi¬ 
cat  ed  by  the  R  ev.  Mr  B i  rch ,  1305 

2.  Remarks  on  the  principal  Paintings, 
found  in  the  fubterraneous  City  of  Her¬ 
culaneum,  aud  at  prefent  in  the  Poffef- 

fion  of  the  King  of  Naples,  by  - _ _ 

Blondeau,  Efqy  communicated  by  Dr 
Stack,  "  ■>»—"■"«»  *  1 - 1^07' 

XVII.  Account  of  a  Bas  Relief  of  Mithras 

found  at  York  explained  by  the  Rev,, 
Dr  Stukely,  and  communicated  by  Air 
Drake,  ,,  Q  L  i3Ij! 

XVIII.  An  Account  of  an  ancient  Shrine, 
formerly  belonging  to  the  Abbey  of  Croy- 
land  \  by  Dr  Stukely,  *31% 

XIX.  An  Abjlrabl  of  a  Difcourfe  in  tit  led 
Reflections  on  the  Medals  of  Pefcen~ 
nius  Niger ,  and  upon  fome  Circum- 
ftanCes/fc  the-Hiftory  r/his  Life  ;  writ¬ 
ten  in  French  by  Mr  Claude  Gros  de 
Boze,  andfent  by  him  to  Dr  Mead,  1314 

XX.  A  Defcription  of  fome  clay  Moulds  or- 

Concaves  of  ancient  Roman  Coins,  founds 
^.Shropfhire,  by  Mr  Baker,  f^Zd* 

XXI.  A  briej  Account  of  a  Roman  Tef* 

fera,  by  Prof  Ward,  1321 

XXII.  A  letter  from  Mr  G.  Stovin,  to 
his  Son ,  concerning  the  Body  of  a 
Woman,  and  an  antique  Shot  found 
in  a  Morafs  in  the  Ifle  of  Axholme  in 

X*  •  «  •  r  ■  \  i 

I  .  ^  ^  I  ..  1!  .  - _  ^ 


Lincolnfhire^  -isiwj 


.U‘\«  i. 


H  A 


xxviii 


The  CONTENTS. 


CHAP.  II. 

V  o  y  a  g  e  s  and  T  r  avels, 

I.  f^Qcerning  the  IJland  of  Zetland,  in 

a  letter  from  Mr  Predon  to  Mr 
Ames,  Page  1328 

II.  A  letter  from  Robert  More,  Efq\  to 
the  Pref.  containing  fiver al  curious  Re¬ 
marks  in  his  Travels  through  Italy, 

1 3  3 1 

III.  Obferv  ations  and  Experiments  made 
in  Sibiria,  extracted  from  the  Preface 
to  the  Flora  Sibirica,  five  Hid.  Plant. 
Sibirise  cum  tabulis  aeri  incilis  Au ft. 
D.  Gmelin,  by  Dr  Fothergill,  1333 


CHAP.  III. 

Miscellaneous  Papers. 

1.  A  N  eafy  Method  of  procuring  the 
£\  true  Imprejfion  or  Figure  of 
Medals,  Coins,  See.  by  Mr  Baker, 

1 3  39 

II.  1.  Concerning  the  Bologna  Bottles  ; 
in  a  letter  from  Dr  Bruni  to  Mr  Baker, 

.*343 

2.  An  Account  of  fome  Experiments , 

lately  made  in  Holland,  upon  the  Fra¬ 
gility  of  unnealed  Glafs  Veffels ;  com¬ 
municated  to  the  Pref.  ibid. 

HI.  1.  An  Account  of  Glades  of  a  new 
Contrivance ,  for  preferving  pieces  of 
Anatomy  or  Nat.  Hid.  in  Spirituous 
Liquors ,  by  M.  le  Cat,  *349 

2.  Addition  to  the  preceding  Paper ,  by  the 
fame ,  ibid. 

IV.  A  letter  from  Dr  Lining /0  Dr  Jurin, 

ferving  to  accompany  fome  Additions  to 
his  Statical  Experiments,  1350 

V.  A  State  of  the  Englifh  Weights  and 
Meafures  of  Capacity,  as  they  appear 


from  the  Laws ,  as  well  Ancient  a 

Modern ,  with  fome  Considerations  there - 
on  *,  being  an  Atterhpt  to  prove ,  that  the 
prefent  Averdepois  Weight  is  the  legal 
and  ancient  Standard  for  the  Weights 
and  Meafures  of  this  Kingdom ,  by  Air 
Reynardfon,  Page  1356 

VI.  An  Account  of  two  Chinefe  Paper 
Money  Bills,  by  F.  Anth.  Gaubil, 

1364 

VII.  1.  Some  Experiments  on  Subfiances 
refifiing  Putrefaction,  by  Dr  Pringle, 

1365 

2.  The  fame  continued)  1369 

3.  The  fame  continued, *  l II. * IV. V.373 

VIII.  A  Remark  on  F.  HardouinV 
Amendment  of  a  Pafiage  in  Pliny, 

I378 

IX.  1.  The  Elements  of  a  Short  Hand, 

by  Air  Jeake,  1380 

2.  A  letter  from  Mr  Byrom  to  the  Pref. 

containing  fome  Remarks  on  Mr  Jeake’-f 
Plan  for  Short-Hand,  *384 

3.  A  letter  from  the  fame  to  the  Pref.  con¬ 

taining  fome  Remarks  on  Mr  Lodwick’s 
Alphabet,  1386 

X.  A  Propofal  for  warming  Rooms  by  the 

Steam  of  boiling  Water  conveyed  in 
Pipes  along  the  W alls  :  And  a  Rlethod 
of  preventing  Ships  from  leaking,  whofe 
bottoms  are  eaten  by  the  Worms  *,  by 
Colonel  Cook,  1391 

XI.  1.  A  Propofal  for  checking  in  fome 

Degree ,  the  Progrefs  of  Fires  j  by  Dr 
Hales,  ibid. 

2.  An  Addition  to  the  former ,  by  Dr 
Mortimer,  J392 

XII.  The  great  Benefit  0/ Ventilators,  by 

Dr  Hales,  ibid. 

XIII.  Extra  ft  of  a  letter  from  Mr  Arder 

ron  to  Mr  Baker,  giving  an  Account  of 
the  Weavers  Alarm,  ibid , 


THE 


THE 

Philofophical  T ranfactions 


ABRIDGED. 


PART  I. 
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CHAP.  I. 

ALGEBRA. ,  ARITHMETIC  Ky  FLUXIONS ,  and 

GEOMETRT. 


LTHO  the  Application  of  infinite  Series,  and  the 
Quadrature  of  the  conic  Sections,  to  the  inverfe  Method 
of  Fluxions  has  exercifed  the  Pens  of  the  raoft  able  Ma¬ 
thematicians,  and  produced  many  curious  and  ufeful  Dif- 
coveries ;  yet  nothing  has  been  hitherto  given,  that  I 
now  o  ,  whereby  the  Fluents  ol  radical  Multinomials  and  Series,  which 
clo  not  begin  to  converge  till  after  the  fecond  Term,  can  be  determined, 
o  as  to  be  of Ufe  in  the  Solution  of  Problems:  the  common  Method, 

th^Cafe  ^VCn  -^xPre^on>  being  altogether  impracticable  in 

This  little  Effay  is  not  merely  an  abftra&ed  ufelefs  Speculation,  but 

^  t0  ^?0(^  PurP°fc  m  many  difficult  and  important  Inquiries 
VOL.  X.  Parti.  B  into 


Of  the  Flue  tits 
^/Multinomi¬ 
als,  and  Series 
ajfetted  by  ra¬ 
dical  Signs, 
which  do  not 
begin  to  con¬ 
verge  till  af* 
ter  the  J'econd 
T erm  ;  in  a 
Letter  from 
T.  Simplon 
F.  R.  S.  to 
W.  Jones 
Efq;  If  P. 

R. 
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2  Of  the  Fluents  of  Multinomials,  &c. 

PrefentedMzy  into  Nature ;  whereof  I  have  put  down  one  or  two  Inftances,  and  Ihalt 
26,  1748.  further  obferve  here,  that  moll  of  the  lunar  Equations,  given  by  Sir  L 
Newton ,  are  only  fuch  Approximations  as  may  be  exhibited  by  the  firft 
g‘  Term  of  a  Series  derived  by  the  Method  here  delivered. 


Tr  op  option. 


The  Fluent  of  a  -j—  ctF  mxz  Pn  ~ 1  z  being  given  (either  in  algebraic  Terms , . 
or  from  the  Quadrature  of  the  Conic  Sections,  &c.)  it  is  propofed^  by 
means  thereof \  to  approximate  the  Fluent  of  a  -p  cxn  j-  dx2n  -j-  exin 
-j-  fxv*  &cl\  m  x  x  Pn  “  1  x ;  fuppofing  the  Series  not  to  converge  till  af¬ 
ter  the  fecond  Term . 


Make  czn  =  cxn  *y*  dxzn  -f-  e^n  &c.  and  let  i^be  the  given  Fluent 
of  <^-]p"Tzq  m  x  %  Pn  — 1  zy  -  anfwering  to  any  propofed  Value  of  x : 

i 

Moreover  let  jy  =  xPn,  ov  y  p  =  xn,  and  let  this  Value  of  xn  be  fubllituted 

1  2  3 

in  the  firft  Equation,  and  it  will  become  czn  =  cy  p  -j-  dy  p  ey  p  &tV. 

'  p  d~ 

whereof  the  Root  y  being  extracted,  we  iliall  (by  making  R  = - > 


d3  _i_  PP 

c  3  * 


4 


$  PP  +  3  x  dz  __tZ,  r  —  —  PP  +  4  Pj±_5  , 

2  £7.  C  6  ' 

d  e  p  f 

x  - - ■  —  fifr.)  have  y  (*Pn)  =  %Pn  y-  Rz  Pn  -j-  n  ~p  Sz?n  -f-  2n  &c. 

p  T-  i  , 

whence  we  alfo  obtain  xp11—1  x  =  z  Pn  — 1  z  ~j - — —  x  T  n 

~  1  X  4-  -iV  X  Sz  pn  +  -  .  z;  &C' 

P 

Let  this- Value,  with  that  of  cxn  -j-  dx2n  -j-  exin  ifc,  (above  given) 
be  now  fubflituted  in  the  propofed  Fluxion,  and  it  will  become 

• 1  3 + f  _i  x  Rz?tt  + n  ~ 1  ^  +  p  •+• 2 


a  -  j-  czn' m  x  z 
xTz*n  +  2n“ 


pn 


P 


Z  &£. 


Moreover,  let  v  denote  the  Place,  or  Diftance,  of  any  Term,  of  this 
Expreflion,  from  the  firft  (exclufive)  then  the  Term  itfelf  (drawn  into 


the  common  Multiplicator)  will  be  denoted  by  a  ~p  czn \  m  x  — — - — - 


x 


pn  +  vn  ■—  1  . 

A  z  Z'y  and  the  Fluent  thereof  will  be  truly  exprefled  by 


P  i~  i 


x 


p  ~b  2 


_ „ _ x  _  P  jr  3 _ 

p  ~y*  ?n  -j-  i  p  -j-  ni  -j-  2  p  m  -j-  3 


x 


P  -  r  •o 


a 


X 


p  -f-  m-fpv  • —  c 

xA 


•  •  9 
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x  A 

p  -f-  v 


I  p  v  A  ^  a  -p  C2n>| 

—  *  '■  —i  X  " ' "  ~  "** 

p 


m  -f*  i  pn  — .  n 

X  2  .  vn 

- —  into  2 


3 


p  -f-  m  ~j -  v  x  nc 


p  —  m  -f 


v 


i  az 

- x  — 

—  I  c 


vn 


n 


f  P  ~"f~  ^  *  I»  p  ~j—  V  2 

1  p  -j-  V  -f-  »2  —7, V^*  —  2~ 


X 


2 


vn  — •  2n 


& c.  continued  to  as  many  Terms  as  there  are  Units  in 


v.  Wherein  let  v  be  expounded  by  1,  2,  3  £*.  fucceffively,  and  Ry 

S,  T,  &c.  by  A  refpedlively :  By  which  means  the  Fluent  of  the  whole 
Expreffion  will  be  obtained. 

Becaule  the  Fluent  of  the  general  Term,  when  the  Multiplicator  CW. 


<*  'I-  ~cz\ m  1  becomes  =  o,  is  barely 


p  -  j-  1 


p-f  2 


x 


P  -f  3 


^  0  •  •  • 


P 


* — 


X 


Pi 

r 

Cl 


m 


r  1  p-f-  m  T  2 

the  Fluent  of  the 


p  f  m  -p  3  p  ~r  m  "t"  v 

whole  Expreffion  will,  therefore,  in  this  Gafe  be  truly  defined  by 


^x  i  — 


p  1 .  R  a 

p  -f-  m  ~p*  1 .  C  1  p  - 


P  -  j-  X.  P  ~f-  2.  S  1  Cl 


m 


l  1.  p  m 


2.  Ca 


P  ~h  P  2>  p  t~  g-  ?hz3 

*■  j~ *  ^  •  1 ,  p  — j-*  ^  — p*  2 .  p  — j~*  ici  —:j—  o '  c  3  cj  c.  W  her e  uenotes  the 

- -  .  a 

Fluent  of  a  -j-  cz" }  m  x  2  Pn  --  1  2,  when  2n  — - - 

1  —  c 

But,  if  m  i  and  p  be,  each  of  them,  the  Half  of  an  odd  affir-  Qrol 
mative  Number,  and  P  be  taken  to  denote  the  Periphery  of  a  Circle 
whofe  Diameter  is  Unity,  and  —  t  be  put  =  b9  then  the  Value  of  ^ 

^or  the  Fluent  of  a  ■ —  bz£\m  x  2  Pn~ 1  2,  when  2n  =  ZZ~b) 

—  - 7; —  x 

nb p 

1.  3.  5.  7  t£c.  (to  p  —  4  Faftors)  x  i.  3.  5.  7  Ur.  to  (m  -f- 4.  Faftors) 

2.  4.  6.  8.  10.  12  £dV.  (top  ~E  m  Factors) 

Therefore  the  Whole ,  required.  Fluent,  of  0  — -  bxn  d'x*n 

m  x  xPn  - 1  x  is,  in  this  Cafe,  equal  to  the  Produd  of  that  Expreffion 
into  the  following  Series,  i  *-j-»  ~j - ^  !  1  ’  ^  1  2  ^ a 


2. 


p-^*m-\-\.  b  j  p-f~m~f~  i'p~\~m  ~V2,  bz 


&c.  Wherein  R  is  to  be  taken 


__Pd  e^.PP  +  3„d 


S 


x 


p  e 


_p.pir  A.p-\-  s  dl 

~  6 

what  is  above  fpecified. 


bz  b 


,  r 


X  T~”  ~"j™‘ 


b  '  2 

P‘P  4  T  P/  j • 

- —  X  7-  &c.  according  to 

x  bz  1  h 


B  2 


The 
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The  Ufe  of  what  has  been  deliver’d  above  will,  in  fome  meafiire,  ap¬ 
pear  from  the  Solution  of  the  two  following  Problems,  which  I  fhali 
fubjoin  as  Examples  thereof.  The  firft  is  ; 

T o  find  the  Time  of  Ofcillation  in  the  Arch  of  a  Cycloid ,  in  a  Medium  refifting 
according  to  the  duplicate  ratio  of  the  Velocity,  » 

Let  A  denote  the  whole  Arch  of  the  Semi-Cycloid,  or  the  Length 
of  the  Pendulum,  a  the  Arch  defcribed  in  the  whole  Defcent,  and  x  any 
variable  Part  thereof  defcribed  from  the  Beginning  of  the  Defcent ; 

and  let  the  Denfity  of  the  Medium  be,  every-where,  as  % :  Then  the 
Fluxion  of  the  Time  will  be  found  = 


a 


2  a 


x 


2  X 3 


h  X  2 


~r 


4 


8  x* 


2,f>  2.  3.  4 hz  2.  3.  4.  5  £3 


(Sc. 


x  2A)zx  x 2  x  *  :  which  being  compared  with  a — bxn~fdx2n- \-exin 


vide  Corot .  2. m  x  #Pn  — T  x  we  fhali,  in  this  Cafe,  have  n  =  i,  m  =  —  p 


f  5  a  —  a, . 


R 


2  a  d  2  e 

__L  S  =  —  T—  8 

3  V  9^2’  45^3 


/  _ 


h  15^3 


Cf  c.  Whence 


Alfo 


x  1.  3.  5.  7  _  P  ,  , 

8.  10.  (p-  *-j-  /0)  * 

P  +  2< 


p  -f-  02  -j-  2. 


Cfc.  =  1  -j- 


p+m/>  1. 3.5. 7  (p — f ) 

»£p  2.  4.  6. 

j>  ~f~  *•  , _ j>  -j-  1. 

p-j-m-j-i.  b  '  p  -j-  m  -j-  1. 
BaZ  ,  7 


ibh  1  12.  bzhz 


1 8  bi  hi 


&c. 


Whence  we  have  2  A 1  \  x  jr  x  1  -f-  -j-  -^7 ,  .  for  the  Time 


©i  one  Vibration  of  the  Pendulum  •,  which,  by  fubftituting  1  -J-  —  x  •J 

for  its  Equal  b,  &e.  becomes  P  A  X  1  *  +  4r-  —  —  Nc  From 

1  6hz  9  hi  rrom 

which  it  appears,  that  the  Effed  of  the  Refinance  on  the  Time  of  Vibra- 

tl0n?  in  fma11  Arches,  is  nearly  in  the  duplicate  Ratio  of  thofe  Arches. 

PrmM.Pnp.  Sir  7.  Newton  has,  indeed,  given  a  very  different  Solution  to  this 

roblem.  But  as  the  Conclufion  here  brought  out  exadly  agrees  with 

what  I  have  elfewhere  given,  by  a  different  Method,  I  have  great  Rea- 

lon  to  believe  I  have  no  where  fallen  into  an  Error. 

The 


in  myTE%sVeftiSati°n  °f  th'S’  ^  ^  Fluxion  in  the  followinS  Example,  are  bath  given 


Of  the  Fluents  of  Multinomials,  &c. 

The  fecond  Example  I  fhall  give  as  an  Illuftration  of  the  foregoing 
Method  is, 

To  determine  the  Apfide  Angle  (or  the  Angle  of  the  two  Apfes  at  the  Center ) 
in  an  Orbit  described  by  means  of  a  centripetal  Force ,  which  varies 
according  to  any  Power  of  the  Diftance. 

In  order  to  which,  let  the  Velocity  of  the  Body  at  the  higher  Apfe 
be  to  that  whereby  it  might  defcribe  a  Circle  at  the  fame  Diftance 
from  the  Center,  in  the  given  Ratio  of  p  to  Unity  ;  alfo  let  that  Di¬ 
ftance  be  denoted  by  Unity;  and,  fuppofing  %  to  denote  any  other 
Diftance,  let  the  centripetal  Force  be  univerfally  exprefled  by  z\ 
Then  the  Fluxion  of  the  Angle  at  the  Center  will  be  exprefled  by 


P 


z  y'  pz  ~[-~ 


2  Z 


»+  3 


X  z7 


n 


p7-  — 


n  -J-  i 


*T3 


and  x  =  i  —  zzy  and  it  will  become 


Put  a  =  i  — p*9  v  ■=■ 

4  f  i  —  a  x  x 


i  —  x  x  s/  ax-  j- 


v  x 


XI 


V 


,  ,  ,  V  X  *  V.  V - 

=  4  i  * —  a  4  into  a - - 

2  2.  3 


X  xz  - 


V.  V 


2.  V 


X  Xl  &C. 


x 

z 


1 

z 


XX  2  X  X  1  X  -j-  X  4  X  & c. 


2.  3.  4 

Now,  to  find  the  Fluent  of  the  firft  Term  hereof  (drawn  into  the 


V  X  V  V 

general  Multiplicator)  or  a  - - -j- 


1 

z 


2.  3. 


Xy  we  have  (as  before)  n  =  1,  m  =  —  4,  p  ~  b  = 


x  #2  &c.[  x  x 

V  d  V -  2 


e  v  —  2.  v  —  3 

T~~—' 


,  E*.  Alfo  R  = 


5  = 


2’  b  -  3 

ra — 2.4^ — 5 


3.  4  '  6  -  72 

and  confequently  the  Fluent  itfelf  (when  the  Body  arrives  at  the  lower 


a  rs  -P  r  v 

Apfe)  =  y=  x  i  -| - 


2  'y 


2  ,  F  v 

-  x  a  - - 


2.  4  v  —  5 


48  v: 


X  ^  -J- 


7.  'y  —  16  t;2  ~  37  ^  ~J-  22 

£  c  After  the  fame  manner  the  Fluent 


of  the  fecond  Term  will  come  out  =  x  ~  4-  $--* * * v 

v  4  vz 


x  a * 
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3  aZ 


.  2  e,,  V  —  2.  2  V  —  2  _  .  ,  -  ,  r 

-f- - - - -  x  ai  &c.  that  of  the  third  =  — -=  x - r 

48  ^3  V  \V  2  Vz 


35 •  ^ 


12  V3 


X 


of  &c.  '&c,  tic,  Whence,  by  collecting  thefe  feveral 


P 


Fluents  together,  we  have  - -  x  1  -j-  ~ 

s!  \  v  1  “ 


2 .  a  j 


20  vz  —  5  v  -j-  2 
48  vz 


x  a1  -  j*" 


1 12  —  63  vz  +•  42  v  —  8 


x  <53  &c,  for  the  Fluent 


6.  48  vi 

of  the  whole  ExprefTion :  And  this,  drawn  into  ~  x  —  1 


2 


<2 


£dV.  (=7  x  i  —  a  f)  will  be  =  — 

8  1  v  2  v 


P  v 

—  XI*  — 


2.  2  27 


48 


X 


az  r  e? 


2.22;  —  1  I  2  ^3  P  /z  —  i.  n~r~  2 

- - - >  x  —  &c.—  X  I  *  - — 


2;1 


7 


2^3 


v^»r3 


24 


az 


x 


i- 


7/ 


i.  n 


21 


18 


x 


^3 


n  - 


H3 


&c.  which,  in  Degrees, 


gives 


180 


V  n  -f  3 


^  .  n  —  i .  n  ~t~  2  az 
x  i  *  - - - - 1 -  X  ~ 


24 


+ 


n —  1.  n  -j-  2) 2 


18. 


<23 


X 


#  T  3l3 


&V.  for  the  true  Meafure  of  the  Angle  required. 


^  frojn  II.  Altho*  it  has  been  an  eftabliilied  cuftom,  in  the  payment  of 
Mr  Abr.  De  annuities  on  lives,  that  the  laft  rent  is  loft  to  the  heirs  of  the  late 
f°t William  Poffeffor  of  an  annuity,  if  the  perfon  happens  to  die  before  the  expira- 
Jones,  Efq-,  tion  of  the  term  aSreed  on  for  payment,  whether  yearly,  half-yearly, 
F.  R.  S.  con -  or  quarterly :  neverthelefs,  in  this  treatife  I  have  fuppos’d,  that  fuch  a 
anting  the  part  of  the  rent  lhotild  be  paid  to  the  heirs  of  the  late  poffefior,  as  may 
eafaft  method  ^  exa&ly  proportion’d  to  the  time  elaps’d  between  that  of  the  laft  pay- 

ingZZtlue  ment’  and  the  very  moment  of  the  life’s  expiring;  and  this  by  a  proper, 
of  annuities  accurate,  and  geometrical  calculation. 

vpon  lives,  I  have  been  induced  to  take  this  method,  for  the  following  reafons  -9 

fIfZhtetP  by  this  fuPP°flti°n,  the  value  of  lives  would  receive  butan  incon- 

hJerable  increafe  ;  fecondly,  by  this  means,  the  feveral  intervals  of  life, 
Prefented  which,  in  the  tables  ol  obiervations,  are  found  to  have  uniform  decre- 
June7,  '744-  ments,  may  be  the  better  connefted  together.  It  is  with  this  view  that 
^°;  I  have  framed  the  two  following  problems,  with  their  folutions. 

&c.  1744. 


A  Method  for  calculating  Annuities  upon  Lives . 


To  find  the  value  of  an  annuity ,  fo  circumftantiated ,  that  it  Jhall  he  on  Prob.  I. 
a  life  of  a  given  age  *,  and  that ,  upon  the  failing  of  that  life ,  fuch  a  part 
of  the  rent  Jhall  be  paid  to  the  heirs  of  the  late  pcjfeff or  of  an  annuity , 
as  may  he  exactly  proportioned  to  the  time  intercepted  between  that 
of  the  lajl  payment,  and  the  very  moment  of  the  life's  failing. 

Let  n  reprefent  the  complement  of  life,  that  is,  the  interval  of  time  Solution, 
between  the  given  age,  and  the  extremity  of  old-age,  fuppos’d 
at  8  6. 

*  *** 

r  the  amount  of  i  /.  for  one  year. 

«  the  logarithm  of  r. 

P  the  prefent  value  of  an  annuity  of  i  /.  for  die  given  dme. 
the  value  of  the  life  fought, 
i  P 

Then - -  —  —  =  9.  '  ' 

r  —  i  cc  n  ^ 

For,  let  z  reprefent  any  indeterminate  portion  of  n.  Now  the  pro-  Demonftra- 
bability  of  the  life’s  attaining  the  end  of  the  interval  2,  and  then  failing,  don. 

z  * 

is  to  be  exprefTed  by  — ,  (as  fhewn  in  page  77,  edit.  1.  and  in  page  115, 

v.  W  n  I |k  -  *  "*  , 

edit.  2.  of  my  book  of  annuities  upon  lives)  upon  the  fuppofition  of  a 
perpetual  and  uniform  decrement  of  life. 

But  it  is  well  known,  that  if  an  annuity  Certain,  of  1  /.  be  paid  du¬ 


ring  the'  time  2;,  its  prefent  value  will  be  P  = 


jo 


or 


r  —  1  x  rz 

And,  by  the  laws  of  the  dodrine  of  chances,  the  expedition  of  fuch 

i  ' 

,  '  Z 

a  life,  upon  the  precife  interval  2:,  will  be  exprefTed  by  - 1 - ■■■--  — 

n  x  r  —  1 


z 


—  which  may  be  taken  for  the  ordinate  of  a  curve,  whofe 
mrz  x  r  —  1 

area  is  as  the  value  of  the  l*ife  required. 

In  order  to  find  the  area  of  this  curve,  let  p  =  n  x  r  —  1  ;  and 

•  • 

then  the  ordinate  will  become - ,  a  much  more  commodious 

p  pr2 

expreffion. 


Now  it  is  plain,  that  the  fluent  of  the  firff  part  is  ■ —  :  but  as  the 

p 

fluent  of  the  fecond  part  is  not  fo  readily  difcover’d,  it  will  not  be 
improper,  in  this  place,  to  fhew  by  what  artifice  I  found  it ;  for  1  do 
not  know,  whether  the  fame  method  has  been  made  ufe  of  by  others : 

ah 


a 
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ali  that  I  can  fay,  is,  that  I  never  had  occafion  for  it,  but  in  the 

particular  circumftance  of  this  problem. 

Let,  therefore,  rz  =  x  \  hence  %  log.  r  =  log.  x  ;  therefore  z  log.  r 

•  • 

X  •  X  •  X 

=  (fluxion  of  the  log.  x  =)  — ,  or  a  z  =  —  ;  confequently  z  ~  — , 

X  X  KX 

f  e  • 

IP  X  X  j  I 

and  —  =  - —  :  but  the  fluent  of - is  ( - =)  —  - ;  and  there- 

rz  a.  XX  a  XX  a,  X  a  rz 

*  Z  .  I 

fore  the  fluent  of - will  be  -j-  - . 

prz  pur2, 

z  i 

The  fum  of  the  two  fluents  will  be - j - *,  but,  when  z=o, 

p  1  p  a.  rz 

the  whole  fluent  Ihould  be  =  o,  let  therefore  the  whole  fluent  be 


t 


i 


p&r2 


r  ?  =  °» 


<2*  j 

Now,  when  *  =  o,  then  —  =  o,  and  - becomes  —  (for r*=i,) 

p  <*prz  ' 

confequently  -t-  -j-  q  =  o ;  and  q  = - -  :  therefore  the  area  of 

up  <zp 

•  • 

a  curve,  whofe  ordinate  is  — - will  be 

p  prz 

z  1  x  1 

p  rz  <x.p 


(i  _  _l  +  r 

\  p  top  ocpYz  / ' 


But  P  = 


i  x  r 


;  therefore 


and  the  expreflion  for  the  area  becomes 


n  x  r  —  i  ccn 


- - =  r  —  ix  P, 

y-Z  * 

P  '  . 

- :  And  put¬ 


ting  n  inftead  of  z,  that  area,  or  the  value  of  the  life,  will  be  exprefled 
by  _J - E.  D.  ■ 


a  n 


Thofe  who  are  well  verfed  in.  the  nature  of  logarithms,  I  mean  thofe 
that  can  deduce  them  from  the  do&rine  of  fluxions  -and  infinite  feries, 
will  eafily  apprehend,  that  the  quantity  here  called  «,  is  that  which 
fome  call  the  hyperbolic  logarithm ;  others,  the  natural  logarithm  :  it 
is  what  Mr  Cotes  calls,  the  logarithm  whofe  modulus  is  i :  laftly,  it 
is  by  fome  called  Neper’s  logarithm.  And,  to  fave  the  reader  fome 
trouble  in  the  practice  of  this  laft  theorem,  the  moft  neceffary  natural 
logarithms,  to  be  made  ufe  of  in  the  prefcnt  difquifition  about  lives, 
are  the  following : 


If 
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If  r  —  i.  04,  then  will  a  =  o.  0392207, 

r  I.  05,  -  -  -  a  ==  O.  04S7901. 

r  =  1.  06,  -  -  -  a  =  o.  0582589. 

2.  *  ^  ^  *  '  t  *  *  •  *  i  sJ  .•  -  >.  V 

It  is  to  be  obferved,  that  the  theorem  here  found,  makes  the  values 
of  lives  a  little  bigger,  than  what  the  theorem  found  in  the  firft  prob¬ 
lem  of  my  book  of  annuities  on  lives,  does  j  for,  in  the  prefent  xafe, 
there  is  one  payment  more  to  be  made,  than  in  the  other  j  however, 
the  difference  is  very  inconfiderable. 

But,  altho’  it  be  indifferent  which  of  them  is  ufed,  on  the  fuppofition 
of  an  equal  decrement  of  life  to  the  extremity  of  old-age  yet,  if  it 
ever  happens,  that  .we  fhould  have  tables  of  obfervations,  concerning 
the  mortality  of  mankind,  intirely  to  be  depended  upon,  then  it  would 
be  convenient  to  divide  the  whole  interval  of  life  into  fuch  fmaller  inter¬ 
vals,  as,  during  which,  the  decrements  of  life  have  been  obferved  to 
be  uniform,  notwithstanding  the  decrements  in  fome  of  thofe  intervals 
fhould  be  quicker,  or  flower,  than  others  ;  for  then  the  theorem  here 
found  would  be  preferable  to  the  other  5  as  will  be  fhewn  hereafter.  1 
That  there  are  fuch  intervals,  Dr  Halley's  tables  of  obfervations 
fufficiently  fhew;  for  inflance  ♦,  out  of  302  perfons  of  54  years  of  age, 
there  remain,  after  16  years  (that  is,  of  the  age  of  70)  but  142  *,  the 
decrements  from  year  to  year  having  been  conftantly  1  o  j  and  the 
fame  thing  happens  in  other  intervals ;  and  it  is  to  be  prefumed,  that 
the  like  would  happen  in  any  other  good  tables  of  obfervations.  f 

But,  in  order  to  fhew,  in  fome  meafure,  the  ufe  of  the  preceding 
theorem,  it  is  necefiary  to  add  another  problem  ;  which,  tho’  its  folti- 
tion  is  to  be  met  with  in  the  firft  edition  of  my  book  of  annuities  on 
lives,  yet  it  is  convenient  to  have  it  inferted  here,  on  account  of  the 
connexion  that  the  application  of  the  preceding  problem  has  with  it. 

In  the  mean  time,  it  will  be  proper  to  know,  IVhat  part  of  the  yearly 
rent  fhould  he  paid  to  the  heirs  of  the  late  pojfejfor  of  an  annuity ,  as 
may  he  exactly  proportioned  to  the  time  "etap fed  between  that  of  the  laft  pay¬ 
ment  ,  and  the  very  moment  of  'the  life's  expiring .  To  determine  this, 

put  A  for  the  yearly  rent  *,  —  for  the  part  of  the  year  intercepted  be- 

tween  the  time  of  the  laft  payment,  and  the  inftant  of  the  life’s 


"■p#  .  '  ■  -  :i  ■  u,  ;;r  rm _  J 

failing  -,  r  the  amount  of  1  l.  at  the  year’s  end  :  then  will  - 


n 


?.) 


A, 


be  the  fum  to  be  paid.  -  f  f  ,  '  T 

To  find  the  value  of  an  annuity  for  a  limited  interval  of  life ,  during  which  Prob.  II. 
the  decrements  of  life.  may.  he  confidered  as  equal, 

*  <*•  ..  * .  X  ft  T 

Let  a  and  b  reprdent  the  number  of  people  living  in  the  beginning  Solution, 
and  end  of  the  given  interval  of  yea'rs. 

VOL.  X.  Parti.  C  s  reprefent 


IO 


Demonftra- 

tion. 
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s  reprefent  that  interval. 

P  the  value  of  an  annuity  certain  for  that  interval. 

6)  the  value  of  an  annuity  for  a  life  fuppofed  to  be  necefiari- 
ly  extind  in  the  time  s  ;  or  (which  is  the  fame  thing)  the 
value  of  an  annuity  for  a  life,  of  which  the  complement 


is  s . 


h 

Then  -  xP  -  ^will  exprefs  the  value  required. 


a 


For,  let  the  whole  interval  between  a  and  b  be  fill’d  up  with  arith¬ 
metical  mean  proportionals  *,  therefore  the  number  of  people  living  in 
the  beginning  and  end  of  each  year  ol  the  given  interval  s  will  be  re- 
prefented  by  the  following  feries  •,  vzz. 

sa  • —  a  —p  b  s a  —  2  a  "-j—  ib  sa  3  a  T~  3^  sa  4-a  4  ^ 


a. 


s  s  S  S 

&c.  to  b. 

Confequently,  the  probabilities  of  the  life’s  continuing  during  1,  2, 
3,  4,  5,  &V.  years  will  be  exprefied  by  the  feries, 

sa —  a-\-b  sa —  2a-\-2b  sa  —  3a  +  3b  sa-\a~\-^b^ 
—  ■  — «  ■  •  — —  -  — — — —  -  • 

sa 


sa 


sa 


sa 


&C'  to—.  Wherefore,  the  value  of  an  annuity  of  1/.  granted  for  the 

a  -  j  , 

time  s9  will  be  exprefied  by  the  feries 


sa  —  a  -f-  b  ,  sa  —  2  a  -j-  ib^sa —  r  sa  — 

r  *  sarz  1  sari  *  sar4r 


sar 


s  an 


san 


b 


&c.  to  +  —  ;  this  feries  is  divifible  into  two  other  feries’s,  viz. 
•  ar* 


1 ft- 


sr 


—  2 


sr 


'Z  ■ 


Sr-  3  t  s~  4  -  *  s~~  s 


sn 


+ 


sn 


&c.  to  -j-  — 


sr 1 


■ 


;  2d.  -  X-  f  —  -}-  'X-  &C.tO  — 

a  sr  1  srz  sn  sr  4  srs 


»’  -  ^  .  A  -  X  *•  /j  ,  -  *  -  , 

Now,  fince  the  firfi:  of  thefe  feries’s  begins  with  a  term  whofe  nume¬ 
rator  is  s —  1,  and  the  fubfequent  numerators  each  decreafe  by  unity, 
it  follows,  that  the  laft:  term  will  be  =  o  *,  and,  confequently,  that  feries 
exprefles  the  Value  of  a  life  necefiarily  to  be  extind  in  the  time  s .  The 
fum  of  this  feries  may  be  efteem’d  as  a  given  quantity  ;  and  is  what  I 
have  exprefied  by  the  fymbol  j^in  problem  1. 

The  fecond  feries  is  the  difference  between  the  two  following  feries’s. 


• . .  - 


b  i 

-  x  — 
a  r 


•4-  * — ’  4p  ~r  ^  1  &£.  ’  tQ  —  • 


&  1  ^ 
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h  s  — 

-  x  - 

a  sr 


l  m  j  — 2 

1  sjrz 


J  —  3 

sri 


sr 4 

b 


— ■  &c.  to  — - 


sr 


Where,  negle&ing  the  commom  multiplier  — ,  the  firft  feries  is  the 

Cl 

value  of  an  annuity  certain  to  continue  s  years  ;  which  every  mathema- 
tician  knows  how  to  calculate,  or  is  had  from  tables  already  compofed 
for  that  purpofe  :  this  value  is  what  I  have  called  P  ;  and  the  fecond 
feries  is  §>. 

b  _ _ 

Therefore  —  x  P —  i^will  be  the  value  of  an  annuity  on  a 

life  for  the  limited  time.  Q  E.  D. 

It  is  obvious,  that  the  feries  denoted  by  muft  of  neceflity  have 
one  term  lefs  than  is  the  number  of  equal  intervals  contain’d  in  s ;  and 
therefore,  if  the  whole  extent  of  life,  beginning  from  an  age  given,  be 
divided  into  feveral  intervals,  each  having  it’s  own  particular  uniform 
decrements,  there  will  be,  in  each  of  thefe  intervals,  the  defeat  of  one  pay¬ 
ment;  which  to  remedy,  the  feries  ^muft  be  calculated  by  problem  i. 

To  find  the  value  of  an  annuity  for  an  age  of  54,  to  continue  1 6  years  and 

.  no  longer. 

It  is  found,  in  Dr  Halley's  tables  of  obfervations,  that  a  is  302,  and 
b  172  :  now  n  ==  s  =  16 ;  and,  by  the  tables  of  the  values  of  annuities 

certain,  P  =  10.8377;  alfo  (by  problem  1.)  ^ — - - ? 

P  \  .  .  '  t  , 

1168.  Hence  it  follows  (by  this  problem),  that  the  value 


—  6. 

un  J 


of  an  annuity  for  an  age  of  54,  to  continue  during  the  limited  time  of 
1 6  years,  fuppoling  intereft  at  5  per  cent,  per  annum ,  will  be  worth 

(i^-j-  —  x  P  —  8.3365  years  purchafe.  \ 


From  Dr  Halley's  tables  of  obfervations,  we  find,  that  from  the 
age  of  49  to  54  inclufive,  the  number  ‘  of  perfons,  exifting '  at  thofe 
feveral  ages,  are,  357>  3 46»  335>  324>  3'3->  3 02,  which  comprehends 
afpace  of  five  years;  and,  following  the  precepts  before  laid  down,"  we  fhall 
find,  that  an  annuity  for  a  life  of  49,  to  continue  for  the  limited  time  of  5 
years,  intereft  being  at  $per  cent,  per  annum ^  is  worth  4.03  74years  purchafe. 

And,  in  the  Tame  manner,  we  fhall  find,  that  the  value  of  an 
annuity  on  life,  for  the  limited  time  comprehended  between  the  ages 
of  42  and  49,  is  worth  5.3492  years  purchafe. 

Now,  if  it  were  required  to  determine  the  value  of  an  annuity  on 
life,  to  continue  from  the  age  of  42  to  ‘70,  we  muft  proceed  thus  : 

It  has  been  proved,  that  an  annuity  on  life,  reaching  from  the  age 
of  54  to  70,  is  worth  8.3365  years  purchafe;  but  this  value,  being 
eftimated  from  the  age  of  49,  ought  to  be  diminilhed  on  two  accounts : 

C  2  Firft 


1 1 


Example; 


/ 
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becaufe  of  the  probability  of  the  life’s  reaching  from  49  to  54,  which 
probability  is  to  be  deduced  from  the  table  of  obfervations,  and  is  pro¬ 
portional  to  the  number  of  people  living  at  the  end  and  beginning  of  that 
interval,  which,  in  this  cafe,  will  be  found  302  and  357:  The  fecond 
diminution  proceeds  from  a  difcount  that  ought  to  be  made,  becaufe  the 
annuity,  which  reaches  from  54  to  70,  is  eftimated  5  years  fooner,  viz . 
from  the  age  of  49,  and  therefore  that  diminution  ought  to  be  expreffed 

by  —  *,  fo  that  the  total  diminution  of  the  annuity  of  16  years  will  be 


expreffed  by  the  fradion 

1 


3°2 

357 


,  which  will  reduce  it  from  8.33 65  years 


purchafe  to  5.5259  •,  this  being  added  to  the  value  of  the  annuity  to  con¬ 
tinue  from  49  to  54,  viz.  4.0374,  will  give  9.5633,  the  value  of  an 
annuity  to  continue  from  the  age  of  49  to  70.  For  the  fame  reafon, 
the  value  9.5633,  eftimated  from  the  age  of  42,  ought  to  be  reduced, 
both  upon  account  of  the  probability  of  living  from  42  to  49,  and  of 
the  difcount  of  money  for  7  years,  at  5  per  cent,  per  annum ,  amounting 
together  to  3.8554,  which  will  bring  it  down  to  5.7079  ;  to  this  adding 
the  value  of  an  annuity  on  a  life  to  continue  from  the  age  of  42  to  49, 
found  before  to  be  5.3492,  the  fum  will  be  1 1.057 1  years  purchafe, 
the  value  of  an  annuity  to  continue  from^the  age  of  42  to  70, 

In  the  fame  manner,  for  the  laft  1 6  years  of  life,  reaching  from  70  to 
86,  when  properly  difeounted,  and  alfo  diminifhed  upon  the  account 
of  the  probability  of  living  from  42  to  70,  the  value  of  thofe  laft  1 6 
years  will  be  reduced  to  0.8  ;  this  being  added  to  1 1.057 1  (the  value  of 
an  annuity  to  continue  from  the  age  of  42  to  70,  found  before),  the  fum 
will  be  11.8571  years  purchafe,  the  value  of  an  annuity  to  continue 
from  the  age  of  42  to  86*,  that  is,  the  value  of  an  annuity  on  a  life 
of  42  *,  which,  in  my  tables,  is  but  11.57,  upon  the  fuppofition  of  an 
uniform  decrement  of  life,  from  an  age  given  to  the  extremity  of  old- 
age,  fuppofed  at  86. 

It  is  to  be  obferved,  that  the  two  diminutions,  above-mention’d, 
are  conformable  to  what  I  have  faid  in  the  corollary  to  the  fecond 
problem  of  the  firft  edition,  printed  in  the  year  1724. 

Thofe  who  have  fufficient  leifure  and  fkill  to  calculate  the  value  of 
joint  lives,  whether  taken  two  and  two,  or  three  and  three,  in  the  fame 
manner  as  I  have  done  the  firft  problem  of  this  trad,  will  be  greatly 
affifted  by  means  of  the  two.  following  theorems  : 

2J  II  Z 

If  the  ordinate  of  a  curve  be  — ;  it’s  area  will  be  — - - - —  * 

r*  a z  a 2  rz  arz 


zz 

if  the  ordinate  of  a  curve  be  — -  : 

y'T  J 

2Z  Zz 


a 2  rz  a  rz' 


it’s  area  will  be  — 

a'i 


2 

ai  rz 


The  Shwan-pan,  of  Chinefe  Accompt-Table.  13  „ 

I  beg  leave,  in  this  place,  to  take  notice,  that  in  the  theorem  in  line 
12,  page  63.  of  the  fecond  edition  of  my  book  of  annuities  on  lives, 

P  ' 1 

inftead  of  P,  it  ought  to  be  -  -  P ;  where  n  and  p  reprefent  the  com- 

plements  of  the  age,  in  the  beginning  and  end  of  a  given  interval  of  time» 

And  I  defire  the  reader  of  that  edition  to  adapt  the  fourth  article 
of  the  rule  put  in  words  at  length,  in  page  64,  to  the  theorem  fo  cor¬ 
rected:  then  the  folution  there  given,  and  that  in  page  2  1 .  of  the  firft 
edition,  will  perfectly  agree;  provided  that  the  decrements  of  life  be 
fuppofed,  in  both  cafes,  uniform,  from  an  age  given,  to  the  extremi¬ 
ty  of  old-age. 

I  mult  alfo  take  notice  of  an  accidental  error,,  that  has  crept  into 
the  25th  propofition  of  the  fecond  edition;  which  I  chufe  to  correCt 
as  follows ; 

1.  Let  the  firft  line  of  the  propofition,  and  part  of  the  fecond 
line,  as  far  as  A  exclufive,  be  erafed. 

2.  Let  the  folution  proceed  thus:  fince  the  life  of  A  is  fuppofed 
to  be  worth  14  years  purchafe,  when  intereft  is  at  4  per  cent,  per  annumr 
it  follows,  from  our  tables,  that  A  muft  be  3  5  years  of  age  ;  therefore 
find,  by  the  twenty-third  propofition,  the  value  of  an  annuity  of  a  life 
for  3  5  to  continue  for  a  limited  time  of  3 1  years  :  let  that  value  be  fub- 
duCbed  from  the  value  of  an  annuity  certain,  to  continue  3 1  years  y  and 
the  remainder  will  be  the  value  of  the  reverfion. 

III.  The  Chinefe  have  for  many  ages  picqued  themfelves  on  being  the  An  account  of 
moft  wife  of  any  nation  in  the  ymrld  ;  but  late  experience  and  clofer  a  newinwnt- 
converfe  with  them  hath  found  this  pride  to  be  ill-grounded.  One-par- 
ticular,  in  which  they  think  they  excel  all  mankind,  is,  their  manner  fume^ 

accompting,  which  they  do  with  an  inftrument  compofed  of  a  number  Shwan-pan} 
of  wires  with  beads  upon  them,  which  they  move  backwards  and  for- or  Chinefe 
wards.  This  inftrument  they  call  a  Shwan-pan.  TaWe^ 

Now  I  truft  I  have  formed  one  on  the  plan  of  our  9  digits,  that  in  Gamaliel^ 
no  cafe  falls  fhort  of  the  Chinefe  Shwan-pan ,  but  in  many  excels  theirs.  Smethurft. 

The  Chinefe ,  according  to  the  accounts  of  travellers,  are  fo  happy  as  Read  Jan.  29^ 
to  have  their  parts  of  an  integer  in  their  coins,  decimated,  fo  can  1 748- 
multiply  or  divide  their  integers  and  parts  as  if  they  were  only  integers*,  j^1' 

This  gives  them  the  advantage  over  Europeans  in  reckoning  their  ^49, 
money,  £hV.  But  then,  as  they  have  no  particular  place  fet  apart  for 
the  leffer  denominations  of  coins,  weights,  meafures,  &c,  their  inftru¬ 
ment  can’t  be  ufed  in  Europe ,  nor  can  it  be  fo  univerfally  applied  to 
arithmetick  as  mine,  for  I  have  provided  for  the  different  divifions  of 
an  integer  into  parts. 

This  inftrument  hath  the  advantage  of  our  digits  in  a  great  many 
Cafes.  Firft,  the  figures  can  be  felt,  fo  may  be  ufed  by  a  blind  man. 

If  it  had  no  other,  this  alone  would  be  fufhdent  to  gain  it  the  attention 
of  mankind. 


.Another 
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Another  advantage  from  it  is,  that,  when  attain’d,  this  method  's 
’milch  ’fwifter  rthan  by  'our 'digits,  -and  lefs  liable  to  miftakes :  it  is  like- 

WVhe  memory  in  working  the  rules  or  arithme- 


mucn  lwirter  man  uy  uui  ***«■*■  ,  i  c  •„virn<a 

'wife  not  fo  burdenfome  to  the  memory  in  working  the  rules  of  anthme- 

ttick,  ‘as  by  our  digits,  we  being  oblig’d  'to  'carry  the  tens  in  the  mind 
’from' one  place  to  another,  which  are  fet  down  by  the  Shwan-pan  — 
'One  'may  work  a  whole  night,  'without'- confufmg  r the  head,  or  affefting 

Ml-  *  .  «  „ 


eves  in  the  leaft.  -  -  -  r  «  «•« 

.'It  may  be  of  great  ufe  to  teach  people  die  power  of  numbers,  like- 

'  -r  *  _ _  Ktr .  for.  as  the  nerfon  will,  by  the  Shwan- 


'wife  to  examine  accompts  by;  for,  as  the  perfon  will,  by  the  Shwan- 
%an  work  it  quite  a  different  way,  it  will  ferve  as  if  another  perlon 
‘had  gone  thro’  the  accompt ;  if  it  proves  right  with- the  written  one, 

1  thev  may  reft  affured  the  work  is  true.  ,  . 

It  may  be  a  very  pretty  lure  to  lead,  young,  people  to  apply  their 

'  '  minds  to  numbers  *.  . 

Antxtraa  of  THEOREM. 

a  letter  from  jy  jna  circle  whofe  radius  is  r,  let  there  be  two  arcs,  A  the  greater, 

'  William  '  ,  )  f  each  in  the  firfi  quadrant ;  put  s,  t,  f,  and  v,  for  the  fine,tan- 

jonev£/?;  pLant,  and  ver fed  fine  of  an  arc-,  s',  t\  f',  the  fine,  tangent,  fecant 
Martif  Folks.  If  the  complement,  and  v' ,  the- verfed fine  of  the  fupplement  of  that  arc-,  let 
,  Efq;  Prefident  Z  =  L  A  fa,  x  =  4-  A  —  a ;  or  if  z  and  x  be  put  for  the  arcs ,  it  will 
,  of;, the  Royal  \  f:  -r  j  x  a=^Z  X 

.  [hen  will  the  terms  in  any  column  of  the  following-table  f  be  proportional 

m  odious  di/po-fo  their  correfponding  ones  in  any  other  *  column .  • 
jition  of  equa¬ 


tions  for  ex¬ 
hibiting  the 
relations,  of 
t  Goniometrical 
Lines .  o  iV*- 
.  fented  4  July 

i747.vN°. 

483.  p.  560. 
March,  & c . 

*  >753- 


,7  71 1 jbL E  /'/  t/n  ’  A'  e/aloo n  s 


»  The  inventor  produced  one  of  thefe  inftruments  before  the  and  work’d  fevers 

queftions  in  arithmelick  upon  it.  It  much  refemblea  the  abacus  of  the  ancients.  C.M. 


From  hence,  almoft  an  infinite  number  of  theorems  may  eafily  be 
derived  *,  fome  of  which  are  the  following,  given  here  as  examples  of 
the  ufe  of  the  table. 


I.  syz  x  r,x  =  \r  x./, a  —  s\ A  =  x  s\z  —  x  —  /,z  4-  x 

'•  -  h  ■.  * 


rr  = 


AX 


/',x  /',z 

*  \ 


rr. 


\ 


/,z  x  j',x  =  4r  x  /,a  A  =  irx  /,z  —  x  -f-  A,z  +  x 

j,z  Ax 

=  -7 —  rr  =  — —  rr. 
f,x  J,  Z 

II.  If  A,  B,  C,  be  any  three  angles-,  ,Z —  A  -[-  B,  X  =  A  —  B, 
H  =  i  A  -V  B  -f  C.  ~  . . ’ 

Then  ir  x  -y,C  —  v,X  =  r,  4  C'-f-;X  x  ^  C  —  X  =  j.f  A  -f  -  C  —  B 
x  s,iB  -|-  C  —  A  =  j,H  —  B  x  r,H  —  A. 

And  4r  x-,i>,Z  —_v,C  =  J,;Z+Cx  s,.i Z—C  =  r,tA  =J-  B  ^-C 
x  r,  j  A  -f-_B  —  C  —  r,H  x  r,H  —  C. 

jj,.z  _  tt,  z  _ rr  _  v,2Z  __  /,z  rr,iz  _  ?/, fz 

*  ‘  i  ^  11  ^  J  V*  ^  ^  j 


Af,z 


/Y,z  V,2Z  Az  jY,iz 


rr 


rr  _  v9z 

t,iz 

tt\ f z  ~~  ,tf,z 

~J\±  z' 

*•  ■ 

"  .  *  r\  ,r 

IY  xr  —  "»-z 

 ^Aiz 

jY,z 

AAiz 

2  Z 

2  jY,f  Z 

2>,z 

vV  2  Z 

""  \ 

<V  yZ 

A,tz 

Y  Ti*'  _  y 

 Aiz 

~v\z 

v,z  At  z 

1  — "* 

r 

S9z’ 

VI.  ^  '»a  =  -^5  and  .  .  . r- _ 

Ax  a  A  —  sy a  /',z  /,z  x  /,x 

/,a  -j-*  /,A  _  t\z  x  /',x 

«f,a  — ■*  s\  A  rr  * 

*>A  _j.  Azjr.Ax 


_  t\z  __  A,x 


/,x 


AZ 


'  VII.  —  =± 

A*  /.  /, z  —  Ax 

vf  =  2  =  2  —  x. 


AZ 


Az  —  x 


i  if  %  and  x  are  two  arcs,  then 

•  -  --  ..  i .  u-..— 

,  VIII. 


*  ■ *  *  *  t  "  C  *  t  w 
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»  >•  r  r*v 

Jt  v'  WwJ,'uii.»„.:/w 


>:7Kt?  10 

' :  t  ’  (1 


j,z  x  j',x  +  s', z  x  r,x  /,z  +  £,x 


VIII.  j,z  +  x  = 


/,z  x/,x 


IX.  s',z  +  x  = 


s'yz  x  /,x-+  r,z  x  s,x  _  rr  +  f,z  x  ?,x 


/,z  x/,x 


r. 


S  ..  (. 


.  /,z  +  /5x 


*X.  '  tyZ  +  X  = 


rr  4-  /,  z  x 

/, z  x/.x 


rr.j  and  f,z  +  x  — ■ 


rr  +  /,z  x  /,x 


/,  z  +  /,x 


/,z  x/,x 


5  XL  l  M±x~  rr  x  f,-x  rs.  and  jf,Z  -  Z  ty  z  +  /,x 


XII.  In  three  equidlfferent  arcs  yf,  where  2  “j“~  *0  is 

the  mean  arc,  and  #  (—  %7l  — •  &)  xheir  common  difference  j  put  p  • 


?v<  #  * 

X  v 


q  ==  p  S3  Z-pU  S,&,gj=  2 s', z. " 

r  r  i  ^  ^  t'  i  ^  r 

Then  s,yf  —  P  ■ — iS,^  =  >  And  s,^  =  P  s,/f=  s,y^ 


VH  ‘  ^  J- 

*•  A  M 


V*  7  7  *> 


4  4  V  .  \ 

XIII.  Let  d  =  v,A  —  v,a  =  s,a 

»N  _ T*»  •  ;  *  - 

tn  2S  ,yf  "I-*  d  X  ^  —  2SV3#  — d  X  d,  * 


s\Jy  then  ss,^  —  ss3# 


XIV.  Let  A,  By  C,  &c.  be  the  fines,  a,  by  c,  &c.  the  co-fines,  a\  b\ 
e\  &c.  the  tangents,  of  the  arcs, . «,  (3,  y,  &c.  \vhofe  number  is  n  •,  the 
radius  being  r  •,  put  S  for  the  product  of  the  n  co-fines,  S',  S",  S'",  &c. 
for  the  fum  of  the  products  made  of  every  fine,  every  two,  three,  &c. 
fines,  by  the  other  (»  —  i,  n  —  2,  n  —  3,  fc?f.)  co-fines,  where  the 
co-fine  noted  by  n  —  n  is  unity.  ~ 


Then  the  fine  of  «  -J-  (3  -j —y  ~\~S,  &£•  >—  S'  —  S'"  ~j-  V  — -  S'1",  &c- 

T  •  % 

A  v-  . 


.  -  ? 


M  -  1 


v 

X, 

\  y*v 


And  the  co-fine  of  a.  -j-  /3  -jp-  y  “fr  ^  &c.  ==  S  —  S"  -j-  S/v  Sv>  &c. 


\  y  h  '  \ 

l  s~  .  S  .>  4 


Jl 


•"TT 


*  AW,  When  an  arc  is  terminated  in  the  fecoud,  third,  or  fourth  quadrant,  fomeof  the 
ftgns  (4-  ’and  — )  of  the  terms  in  the  preceding  theorems,  will,  by  the  known  rides,  be¬ 
come  contrary  to  what  they  iiovv  urc* 


XV. 
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XV.  Alfo  putting  T7  for  the  fum  of  the  tangents  of  the  arcs,  a,  (3,  % 
&c.  T".,  P/v,  (Ac.  for  the  fum  of  the  producis  of  every  two,  three, 
four,  (Ac.  tangents  *  and  A  —  V7 

5  =  —  r//7 


fT 


C-.Br'  —  AT'* 

D  =  CP"  —  jfcTr 

e  =  i)<r"  —  cr7/ 

'  '  '  .  ■ 

'  %  ^  -II -I  I  •  ♦ 

Put  £  =  — . 

rr 


•  y 

-  —  TV7 

-  BTy'  A?*'" 
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Then  the  tangent  of  <*  -f-  0  -f-  y  -W,  &V.  —  A BR  -j-  Cii2  -f 1) 
£i  -|-  ££+  ;  &?r. 

XVI.  Hence,  the  fine,  tangent,  and  fecant,  of  any  arc  being  re~ 
prefented  by  s>  /,  /,  the  co-fine,  co-tangent,  and  co-fecant,  by  s\  t\  p  \ 
thofe  of  the  arc  n  a  are  expreffed  as  in  the  following  theorems. 


Putting  n'—n. 


ft  i  „  ,  n — 2  ...  ..  n—2  n — 4 

- *,  nf/-=-n'. - *,  n(/  ~n". - ;  i/y =/z///. - 


&V. 


5  9 


Sine  of  na  —  nA — nf/  AP  -f-  n'y  BP  —  n\f  CP  -j-  »v///  DP,  &V.  x 
—  where  P  =  ~-,A=s-,B=AP-,  C=BP-,D=CP-,  &c. 

n— I  ff 


J»~ 1 

r 


o,  =„_  .«■+•  2=2 .  !=i  BP-  %=s. .  Z=± 


2 


_ — i 

CP  (Ac.  x - •,  where  A,  B ,  C,  &V.  Hand  for  the  refpedive  preceding 

— i 

terms. 

Or  —  ns 


s  V- 


i 


1 4 -n  I  —n  3±n  _  3~ ” 


3 


5+»  5  —  * 


\Y 


C^-{- 

before. 


7-]-«  7 — « 


DO.  (Ac.  where  iP—  — ;  P,  C,  &V.  Hand  as 
o  rr 


8 


XVII.  Co-fine  of  na~  i  —  P Pz  —  P3' -j-*  ^yv' P4,  &V.  x 


— ,  where  P  =  4^* 


_  ,  o  Ar  ft  o  —  #  „  _  , 

Or— r-j - .  — — Agpf 

VOL.  X.  Part  i. 


2 4~»  2— «  ^  i. 4-r«  4—” 


—  *&T 
4  -5 


D 


6 ’ 


i8 


rt  ”»•  "r  *■  r* 


CQjx*  \  - — -  D^y  Be.  where  —  *,  and  Ay  By  C,  Be.  ftand 

ij;  .  fj  T 


for  the  refpe&ive  preceding  terms, 


Or  put  M~ 


2  S 


xr;  N=  — ;  B  —AN >  C=5Ar;  D-CN. , 

Ass 


p=n\ p'~n—  i-,  f—n—'z.  Sic.  And  A  =p ;  V—p.  ip'"-,  <f—p. 
/=i>.  ij>v-  f  j>y/-  tf  ^  ^y//~  &c‘ 

The  co-fine  of  na~A — Ba'  ~\-Cb' — DB -j -Ed',  &c.  xM. 

_  _  i  JT™  ****  *  ^  •», .  -,**«  -  •  f .f  >*T*' 

XVIII.  Let  —  nff  -j-n  nf 

■ — nn'^-^-An' 

-Q-zz— -^v/  -j-'i??/ — A'A^ 

r  £)—-[-  nv///  —  nnv//  -j-  CY — Bri//JfAnv  Be, 


‘  i 1  J  d 


I 

K 


A'~—.  rt* — A 


B'~  — .  yf' — n/y + ft 

.  ~  0 


m 


£=  — .  n"B'—rfv  A'-\-ny'—rif 
n 

W  *  ““  *' 

£'=  i/yB'-\-ni'A'— ni'"-\-tf"  &c. 

>K  ^  ...  .  '»  .  ,  .«.  .  v  ” "  *,  * 

TThe  tangent  of  n  u = n  t  -  j-  A  i V ~ ' a  ■ -j-  B  t5  r —  4  --j-  Ci 7  r—1 6  -  -j-  D  t 9  r — ' *  £s?  c. 


Or  —n^AN^BN'^CN^DN^-f-  &f„x£*  where jV==  - 


Or  -j-ZV,  Kr.  where  a'—t.-»  b'—Na'i  C 

m-,d'=NA;&c,  ...  .. 

~  f/'N-fA’N1— ny'N!-\-ri""N\&e.  lf  ' 

°r "  x— ^Ar-|-*"/Ari--«riVTf^TV'‘. ^  * £  • 

Co-tangent  of  ?ja=rz^AAzN~\~  C/JzNz-\-D/tzN:i-\~E/t:2N*  x 

— ;  where  jV’=  — . 

rr 


Or  =  i  C'iV*  -+-  JXiV*  -j-  J&'BFy  Be.  x  -  Y  /K 

7 


rr 

where  Jv=  — , 

V  J» 


Or 
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.  .  .  i~-n'N+n'"N1--!?N,+-}ty"N*— t/*  Ns,&c.  rr  , 

Or  =s  - 1 - - - ' - -  x  — ;  where 

n — rf'N-f- »'v  Nx—tf'N3  ,  fc?f.  t  ’ 

,,  « 

2V==  — . 

.  ft  -  ,  ■■  ■  ' 


■  y 


ri+f\  ft  r-r  « *  r* « *  n  * 


ly 


XIX.  Let  rt 

B~An'~—  nf,f 
C~Bn' ~Anm-\-  ny 
D=Cn'  * — Bn'//~\~Anv — t^7/  £s?c. 


K  •  H  >  .7 


>»n<i  V>  *»•  - 


KJ  t.  <*  > 

*v  . 


4jp  -. *" 

*  ’• 

,-4--  - 


'  t  r\  '  / 


<  7  v 


C 


5'—  — ,  — »'>’ 

■n .  \  ~  -  • , 

\  V  >.  ^ |  HU  '* 

,  <  >  I 

1 


, 


C'~—*n,,Bl\ — n'^A+tf' 

•  ■  #  *  :  -  -  -  ■  •  • 


,  ^ 

•  ^ 


\v  t  ^ 

•  \  .,•>  —  ,  •  -  i  •.  •  ■.  -  i 


r- - -  *.  *r ,  S  v. 

*"  i  \i  w 


— n's  Br  -j-  nv/A' — nv///  &c* 

ft  •  -•  r  ,  •  •*.  1  V  -  *  -  V 


Secant  of  na^i-^AN-f-B^^f-CN^-j-DN^^EN5,  &c.  x  M.. 


u 


»>  » V ' 
iT  *.  , 


Or  = 


M- 


i~n?N+nf''ir—ri*Na-i-n^N\  0c. 
A  rfn  .  ,  { 


x  ikfj  where  2V== 


rr 


rn 


- .  j-  >  a/  An 


Co-fecant  of  na^i-\~A 

tt  rrfn 

M\  where  Ar=  — ,  M= - 

rr  ntrn 

4  +)•  '  “  Vi.»-' 

_  '  o.v  I 

Or  = 


N3-\-D'N*-fE'N\  (Sc.  x 


1  *i  V/  ’  *  •* 

1  '  J 


M- 


n—n'  N-fn'-  N'—r'  N^n^'N,  &c. 
rn — 2 


x  M\  where  N  = 


tt 


rr 


tfn — 2 


w\ 


\A,\ 


XX.  Let  c  be  the  chgrd  of  an  arc  (a)  of  the  circumference  of  a  circle, 

%  .  -■»  \  Js.  Ju  V-  *»  :  V  ’  **  -  ^  V  k 


whofe  diameter  is  ' 


A= 


i  n\  '  > 

v »  v  *  \  » ....  *  *  V» 


The  chord  of  na~nc-\- 


dd 
i  -j -n  i 


Vfv 


'ft 


Ui  ■  i  i 

3—‘ n 


"  Vj  \  f  j  > 


3  * v 

»r» 

D  2 


4 


*\  v  ’  ^ 
■i  '  '  -  * 


^  <  ...  v  1 


BN  + 


S~k~n 
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5±n  _  Civ-j-  •  —  D2V.  Gfr.  Where  A,  B ,  C,  £&.  Hand 
6  7  8  9 

for  the  refpeflive  preceding  terms. 


+  v 
'i  * 


As  the  preceding  theorems  are  eafily  deduced  from  the  firft,  fo  the  following  are  moft 
readily  feen  to  be  the  immediate  confequences  of  thefe  ;  and  all  depending  upon  no  other 
principles  than  what  are  generally  made  ufe  of  in  common  computations, 

\  v  _  •  r 

XXI.  Putting  sy  s\  for  the  fine,  co-fine,  tangent,  co- tan¬ 

gent,  fecant,  co-fecant,  of  an  arc  ($),  and  v  it’s  veried  fine*  let  q'—Ty 

'  u?  *.  v  \\  .  \\\  Os  ^  rt 

q"=^q'i  q'v=\q'"-,  &c.  N- 


rr 

Then  s  =  i  —  f  Nz  +/*  iV%  &V.  x  <r. 

7— 4 — r”~6-[-j,v///^9r~8,  &?V. 

=«—  —  AN- j-  —  5i\T—  /-  C7V-p  |i-  Z>iV,  &c.  where 
2.3  1  4-5  64__( 8.9. 

Ay  By  Cy  &c.  Hand  for  the  refpe'dive  preceding  terms. 

And  /  ~r—q'  a*r-l-\-q'"  —  qvdr—s  +  yy^V-7,  &c. 

=  l  —  q'N-\-f'  W  —  f  N^q^  N4"  •  N\  &c.  X  r. 

CNi  **  4 

1.2  3.4  5.0  7*° 


»-• 


By  Cy  &c.  as  before. 


•“  w\ 

•  -i\  '>  V  — 

>1.  H.  ( 


lO 


XXIL  Alfo  dr~~x — /v  3  -j-^y/  dr—$ — ^y/;/  dr~~iy 


c  s 


dr—T‘ 


1.2 

DNy  tfC, 


—  AN BN—  -  -  CN— 

3-4  5-6,  7.8 


I 

9.IO 


*  V 


~~Tli 


<•  e>  f  «  *  rv  ,  . 
:  Av/4  A  r  f  f 


:  _L  J-AN - L  BN-  ~  CN,  &C.  Xf. 

1.2  3.4  5.6  7.8 

AyBy  Cy  i3c.  as  before.* 


XXIII.  Tet  ,/f— ^ 

D——qy"Jrqy"/-\-C(i' — Bq///JpAqvy 


S  >•  4' 

...  -#■  A 


is.  «  .Ji.  *,  rife.  Jk, 


>  T 


T~  r  ^  — 

VI  C. - *• 


And 

B'= 
C'~ 
D'~ 


-A 

-B — A  A! 
-C-BA'—AW 
-D — CA' — BB'- 


'  rst\  I 

J  ,  #  .  .  A. 


Tangent 


/ 
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Tangent  /=a-j~Aa3r-z-j-Basr-‘i-f-Ca7r-6-j-Ba9r~s,  &c. 

Or  =Tz\-ANfrBN1-fCN3-j-DNt-fENs,  £*.  xa. 

Co-tangent  t'=a—* rz  -j-Aa-f-B'dr— z-j-C'A  > — i-j-D'Ar—6,  &c. 

Or  =  rr-L-Aai-t-PNa*- \-<?N'a*-\-iyN*a*7&Z.  x  - . 

— . __  _ ...  -  -  a 

XXIV.  Alfolet«= -I-/  :-’-  '  /' '  i-fAV 

fi—— 

y=~hsy,  —  <*f"~JrPq' 

S=  —  q'"-\-KqV  —  &C. 

And  of  — 

ft— — “J"  o(  (j£ 

Secant /=t‘~^-aazr—I-f-pa*r~s-j~j.a6r-s-i-^asr~s,  &<?„ 

Or  =  r ~\~a N-fpNz-f  yJV' -p *N*~&c.  xr. 

Cb-fecantf'=a-’rz-j-Aa-j-p'a’r-z-f-/a’r-4-j-ra7r~$,&c.. 

Or,  -rr-\-A  aa-rfNaa~- y'N'-  a  a  -;  -  iJ  fil'aa,  £?r.  x 
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where  A ,  B>  C,  65V.  Hand  for  the  refpedive  preceding  terms. 


An  EJfay  on  V.  Since  mathematical  demonflration  is  thought  to  carry  a  peculiar 
Quantity ;  <?r-  evidence  along  with  it,  which  leaves  no  room  for  further  difpute ;  it  may 
cafioned  by  of,  fome  ufe,  or  entertainment  at  lead,  to  inquire  to  what  fubjeds  thi3 

vteatif* in  kind  of proof  may  be applied- . 

which  Simple  Mathematics  contain  properly  the  dodrine  of  meafure  *,  and  the  ob- 
and  Com-  ”jed  of  this  fcience  is  commonly  faid  to  be  quantity ;  therefore  quantity 
pound  Ratio’s  0Ugjlt  tQ  ^  defined,  what  may  be  meafured.  Thofe  who  have  defined 

Virtue  and  ^quantity  to  be  whatever  is  capable  of  m6re  or  lefs,  have  given  too  wide  a 
Merit,  by  /^notion  of  it,  which  I  apprehend  has  led  fome  perfons  to  apply  mathe- 
■Rev.  Mr  ^matical  reafoning  to  fitbjeds  that  do  not  admit  of  it. 

Reid  ;  comma-  pain  and  pleafure  admit  of  various  degrees,  but  who  can  pretend  to 
^Letter  from  mea^ure  them  ?  Had  this  been  poffible,  it  is  not  to  be  doubted  but  we 
the  Rev.  fhould  have  had  as_  diflind  names  for  their  various  degrees,  as  we  have 


u  Fo^es  ^"  Part  11  affedgd,  To  talk  intelligibly  qf  the  quantity  of  pain,  we  fhould 
E/Q  Pr.  R.S.  have  fome  ftandatfd  to  meafure  it  byyTame " known  degree  of  it  fo  well 
Read  Nov.  3  afcertained,  that  all  men,  when  they’ talked  of  it,  fhould  mean  the  fame 
1748.  N°.^  thing  ;  we  fhould  alio  he  able  to  £c>rnpde  other  degrees  of  pain  With  this, 
October  ^  °&c  as  t0  Perce^ve  diftindly,  not  only  whether  they  exceed  or  fall  fhort  of 
,-,,8  ’  it,  but  how  far,  or  in  w.hat  proportion  j  whether  by  an.  half,  a  fifth*  or 

'  ^  ‘  __fkK  >.  ....  '-(.1  r'-ii--.  m  ■  •  ‘ :  rg  nil  IO  OlUi  .  .  V  JiiJ  *-i  w  •*  <  -*tV-2V 

Sect.  i.  a  tenth.*  3 

Whatever  has  quantity,  or  is  meafurable,  mud  be  made  up  of  parta, 
which  bear  proportion  to  one  another, -and- to  the  whole  3  fo  that  it  may 
be.increaied  by  additi^i  of  like]  parts,  and.  dimmifhed  by  fubtradion, 
may  be  multiplied1  and  divided*,  and,  in. a  word,  may  bear  any  proportion 
to  another  quantity  of  the  fame  kind,  that  orue  line  or  number  Can  -bfeSr 
to  another.  That  this  is  effential  to  all  mathematical  quantity,  is  evi¬ 
dent 
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dent  from  the  hrft  elements  of  algebra,  which  treats  of  quantity  in  ge¬ 
neral,  or  of  thofe  relations  and  properties  which  are  common  to  ail  kinds 
of  quantity,  Every  algebraical  quantity  is  fuppofed  capable  not  only  of 
being  increased  and  diminifhed,  but  of  being  exadliy  doubled,  tripled, 
halted,  or  of  bearing  any  aflignable  proportion  to  another  quantity  of 
the  fame  kind.  This  then  is  the  charadteriftick  of  quantity;  whatever 
has  this  property  may  be  adopted  into  mathematicks  ;  and  it’s  quantity 
and  relations  may  be  meafured  with  mathematical  accuracy  and  certainty. 

There  are  feme  quantities  which  may  be  called  proper,  and  others  im-  §EOT.  2, 
proper.  This  diftin&ion  is-  taken  notice  of  by  Arifiotle ;  but  it  deferves  0/prop ^ 
fome  explication.  ,  and  lmpr°Per 

I  call  that  proper  quantity  which  is  meafured  by  it’s  own  kind ;  or 
which  of  it’s  own  nature  is  capable  of  being  doubled  or  tripled,  without 
taking  in.  any  quantity  of  a  different  kind  as  a  meafure  of  it.  Thus  a 
line  is  meafured  by  known  lines,  as  inches,  feet,  or  miles  •,  and  the  length, 
of  a  foot  being  known*  there  can  be  no  queftion  about  the  length  of  two 
feet,  or  of  any  part  or  multiple  of  a  foot.  And  this  known  length,  by 
being  multiplied  or  divided,  is  fufheient  to  give  us  a  diflindt  idea  of  any 
length  whatfoever. 

Improper  quantity  is  that  which  cannot  be  meafured  by  it’s  own  kind;, 
but  to  which  we  affign  a  meafure  by  the  means  of  fome  proper  quantity 
that  is  related  to  it.  Thus  velocity  of  motion,  when  we  confider  it  by 
itfelf,  cannot  be  meafured..  We  may  perceive  one  body  to  move  fafter, 
another  flower  but  we  can  have  no  diftindt  idea  of  a  proportion  or  ratio 
between  their  velocities,  without  taking  in  fome  quantity  of  another  kind, 
to  meafure  them  by.  Having  therefore  oblerved,  that  by  a  greater  ve¬ 
locity  a  greater  fpace  is  palled  over  ia  the  fame  time,  by  a  lefs  velocity  a. 
lefs  fpace,  and  by  an  equal  velocity  an  equal  fpace*,  we  hence  learn  to 
meafure  velocity  by  the  fpace  pafled  over  in  a  given  time,,  and  to  reckon 
it  to  be  in  exadt  proportion  to  that  fpace  :  and  having  once  afligned  this 
meafure  to  it,  we  can  then,  and  not  till  then,,  conceive  one  velocity  to  be 
exadfly  double,  or  half,  or  in  any  other  proportion  to  another  *,  we  may 
then  introduce  it  into  mathematical  reafoning  without  danger  of  confufion,. 
or  error,  and  may  alfo  ule  it  as  a  meafure  of  other  improper  quantities. 

All  the  kinds  of  proper  quantity  we  know,  may,  I  think,  be  reduced 
to  thefe  four,  extenfion,  duration,,  number,  and  proportion.  Though 
proportion  be  meafurable  in  it’s  own  nature,  and  therefore  hath  proper 
quantity  ;  yet  as  things  cannot  have  proportion  which  have  not  quantity 
of  fome  other  kind,  it  follows,  that  whatever  has  quantity  mull  have  it 
in  one  or  other  of  thefe  three  kinds,  extenfion,  duration,  or  number, 

Thefe  are  the  meafures  of  themfelves,  and  of.  ail  things  elfe  that  are. 
meafurable. 

Number  is  applicable  to  fome  things,  to.  which  it  is  not  commonly 
applied  by  the  vulgar.  Thus,  by  attentive  confideration,  lots  and  chan¬ 
ces  of  various  kinds  appear  to  be  made  up  of  a  determinate  number  of 
chances  that  are  allowed  to  be  equal ;  and  by  numbering  thefe,  the  va¬ 
lues. 
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lues  and  proportions  of  thofe  which  are  compounded  of  them  may  be 
demonftrated.  t  : 

Velocity,  the  quantity  of  motion,  denfity,  elafticity,  the  vis  infita , 
and  imprejfa^  the  various  kinds  of  centripetal  torces,  and  different  orders 
of  fluxions,  are  all  improper  quantities  j  which  therefore  ought  not  to  be 
admitted  into  mathematics,  without  having  a  meafure  of  them  afligned: 
The  meafure  of  an  improper  quantity  ought  always  to  be  included  in  the 
definition  of  it ;  for  it  is  the  giving  it  a  meafure  that  makes  it  a  proper 
fubjedt  of  mathematical  reafoning.  If  all  mathematicians  had  considered 
this  as  carefully  as  Sir  I.  'Newton  appears  to  have  done,  dome  labour  had 
been  faved  both  to  themfelves  and  to  their  readers.  That  great  man^ 
\Vhofe  clear  and  comprehenfive  underftanding  appears,  even  in  his  defi¬ 
nitions,  having  frequent  occafion  to  treat  of  liich  improper  quantities,  ne¬ 
ver  fails  to  define  them,  fo  as  to  give  a  meafure  of  them,  either  in  proper 
quantities,  or  in  fuch  as  had  a  known  meafure.  This  may  be  feen  in  the 
definitions  prefixed  to  his  Princip.  Phil.  Nat.  Math. 

It  is  not  eafy  to  fay  how  many  kinds  of  improper  quantity  may  in  time, 
be  introduced  into  mathematics,  or  to  what  new  fubjeds  meafures  may 
be  applied  :  but  this  I  think  we  may  conclude,  that  there  is  no  foundation 
in  nature  for,  nor  can  any  valuable  end  be  ferved  by,  applying  meafure  to 
anything  but  what  has  thefe  two  properties.  Firft,  it  mult  admit  of  de¬ 
grees  of  greater  and  lefs.  Secondly,  it  muft  be  affociated  with,  or  rela¬ 
ted  to,  fomething  that  has  proper  quantity,  fo  as  that  when  one  is  increafi* 
ed,  the  other  is  increafed,  when  one  is  diminifhed,  the  other  is  diminifhed 
alfo  ;  and  every  degree  of  the  one,  muft  have  a  determinate  magnitude  or 
quantity  of  the  other,  correfponding  to  it. 

It  fometimes  happens,  that  we  have  occafion  to  apply  different  meafures 
to  the  fame  thing.  Centripetal  force,  as  defined  by  Newton ,  may  be 
meafured  various  ways,  he  himfelf-  gives  different  meafures  of  it,  and  di- 
ftinguifhes  them  by  diderent  names,  as  may  be  feen  in  the  above-mention¬ 
ed  definitions. 

In  reality,  I  conceive  that  the  applying  of  meafures  to  things  that  pro¬ 
perly  have  not  quantity,  is  only  a  fidion  or  artifice  of  the  mind,  for  ena¬ 
bling  us  to  conceive  more  eafily,  and  more  diftindly  to  exprefs  and  de- 
monftrate,  the  properties  and  relations  of  thofe  things  that  have  real  quan¬ 
tity.  The  propofitions  contained  in  the  two  firft  books  of  Newtonh  prin¬ 
cipia might  perhaps  be  exprefted  and  demonftrated,  without  thofe  various 
meafures  of  motion,  and  of  centripetal  and  impreffed  forces  which  he  ufes  : 
but  this  would  occafion  fuch  intricate  and  perplexed  circumlocutions,  and 
fuch  a  tedious  length  of  demonftrations  as  would  fright  any  fober  perfon 
from  attempting  to  read  them.  , 

b  rom  the  nature  of  quantity  we  may  fee  what  it  is  that  gives  mathe¬ 
matics  fuch  advantage  over  other  fciences,  in  clearnefs  and  certainty, 
namely,  that  quantity  admits  of  a  much  greater  variety  of  relations  than 
any  other  fubjed  of  human  reafoning ;  and  at  the  fame  time,  every  rela¬ 
tion  or  proportion  of  quantities  may*  by  the  help  of  lines  and  numbers, 

be 
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be  lo  diftindtly  defined,  as  to  be  eafily  diftinguifhed  from  all  others,  with¬ 
out  any  danger  of  miftake.  Hence  it  is,  that  we  are  able  to  trace  it’s 
relations  through  a  long  procefs  of  reafoning,  and  with  a  perfpicuity 
and  accuracy  which  we  in  vain  expedt  in  fubjedts  not  capable  of  men- 
fu  rat  ion. 

Extended  quantities,  fuch  as  lines,  furfaces,  and  folids,  befides  what 
they  have  in  common  with  all  other  quantities,  have  this  peculiar,  That 
their  parts  have  a  particular  place  and  difpofition  among  themfelves  :  a  line 
may  not  only  bear  any  afiignable  proportion  to  another,  in  length  or  mag¬ 
nitude,  but  lines  of  the  fame  length  may  vary  in  the  difpofition  of  their 
parts  •,  one  may  be  {freight,  another  may  be  part  of  a  curve  of  any  kind  or 
dimenfion,  ol  which  there  is  an  endlefs  variety.  The  like  may  be  faid  of 
furfaces  and  folids.  So  that  extended  quantities,  admit  of  no  lefs  variety 
with  regard  to  their  form,  than  with  regard  to  their  magnitude :  and  as 
their  various  torms  may  be  exadtly  defined  and  meafured,  no  lefs  than 
their  magnitudes,  hence  it  is  that  geometry,  which  treats  of  extended 
quantity,  leads  us  into  a  much  greater  compafs  and  variety  of  reafoning 
than  any  other  branch  of  methematicks.  Long  dedudtions  in  algebra  for 
the  moll  part  are  made,  not  fo  much  by  a  train  of  reafoning  in  the  mind, 
as  by  an  artificial  kind  of  operation,  which  is  built  on  a  few  very  fimple 
principles  :  But  in  geometry,  we  may  build  one  propofition  upon  ano¬ 
ther,  a  third  upon  that,  and  fo  on,  without  ever  coming  to  a  limit  which 
we  cannot  exceed.  The  properties  of  the  more  fimple  figures  can  hardly 
be  exhauftecl,  much  lefs  thofe  of  the  more  complex  ones. 

It  may  I  think  be  deduced  from  wrhat  hath  been  above  faid,  that  ma-  Sect  4. 
thematical  evidence  is  an  evidence  fui  generis,  not  competent  to  any  pro-  Coroll  2. 
pofition  which  does  not  exprefs  a  relation  of  things  meafurable  by  lines 
or  numbers.  All  proper  quantity  may  be  meafured  by  thefe,  and  im¬ 
proper  quantities  muft  be  meafured  by  thole,  that  are  proper. 

There  are  many  things  capable  of  more  and  lefs,  which  perhaps  are 
not  capable  of  menfuration.  Takes,  fmells,  the  fenfations  of  heat  and 
cold,  beauty,  pleafure,  all  the  afredtions  and  appetites  of  the  minu,f  wii- 
dom,  folly,  and  moft  kinds  of  probability,  with  many  other  things  too 
tedious  to  enumerate,  admit  of  degrees,  but  have  not  yet  been  reduced 
to  meafure,  nor,  as  I  apprehend,  ever  can  be.  I  lay,  moft  kinds  of 
probability,  becaufe  one  kind  of  it,  viz.  the  probability  of  chances  is 
properly  meafurable  by  number,  as  is  above  obferved. 

Although  attempts  have  been  made  to  apply  mathematical  reafoning 
to  fome  of  thefe  things,  and  the  quantity  of  virtue  and  merit  in  adtions 
has  been  meafured  by  fimple  and  compound  ratio's  \  yet  I  do  not  think 
that  any  real  knowledge  has  been  {truck  out  this  way  :  it  may  perhaps, 
if  difcretely  ufed,  be  a  help  to  difcourfe  on  thefe  fubjedts,  by  pleading  the 
imagination,  and  illuftrating  what  is  already  known ;  but  until  our  ai- 
fedtions  and  appetites  fhall  themfelves  be  reduced  to  quantity,  and  ex- 
adt  meafures  of  their  various  degrees  be  afligned,  in  vain  fhall  we  enay 
•to  meafure  virtue  and  merit  by  them.  This  is  only  to  ring  changes  upon 
c  V OL.  X.  Part  if  E  words. 
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words,  and  to  make  a  fhew  of  mathematical  reafoning,  without  advan¬ 
cing  one  ffep  in  real  knowledge. 

I  apprehend  the  account  that  hath  been  given  of  the  nature  of  proper 
and  improper  quantity  may  alfo  throw  fome  light  upon  the  controverfy  a* 
bout  the  force  of  moving  bodies,  which  long  exercifed  the  pens  of  many 
mathematicians,  and  for  what  I  know  is  rather  dropped  than  ended ;  to 
the  no  fmall  fcandal  of  mathematics,  which  hath  always  boafted  of  a  de¬ 
gree  of  evidence,  inconfiftent  with  debates  that  can  be  brought  to  no  iffue. 

Though  philofophers  on  both  fides  agree  with  one  another,  and  with 
the  vulgar  in  this,  that  the  force  of  a  moving  body  is  the  fame,  while  it’s 
velocity  is  the  fame,  is  increafed,  when  it’s  velocity  is  increafed,  and  di¬ 
minifhed,  when  that  is  diminifhed.  But  this  vague  notion  of  force,  in 
which  both  fides  agree,  though  perhaps  fufficient  tor  common  difcourfe, 
yet  is  not  fufficient  to  make  it  a  fubjedt  of  mathematical  reafoning  :  In  or¬ 
der  to  that,  it  muff  be  more  accurately  defined,  and  fo  defined,  as  to  give 
us  a  meafure  of  it,  that  we  may  underftand  what  is  meant  by  a  double  or 
a  triple  force.  The  ratio  of  one  force  to  another  cannot  be  perceived  but 
by  a  meafure  *  and  that  meafure  mull  be  fettled  not  by  mathematical 
reafoning,  but  by  a  definition.  Let  any  one  confider  force  without  re¬ 
lation  to  any  other  quantity,  and  fee  whether  he  can  conceive  one  force 
exadtly  double  to  another  *,  I  am  fure  I  cannot,  nor  fhall,  till  I  ffiall  be 
endowed  with  fome  new  faculty  •,  for  I  know  nothing  of  force  but  by  it’s 
effects,  and  therefore  can  meafure  it  only  by  it’s  effebls.  Till  force 
then  is  defined,  and  by  that  definition  a  meafure  of  it  affigned,  we  fight 
in  the  dark  about  a  vague  idea,  which  is  not  fufficiently  determined  to 
be  admitted  into  any  mathematical  propofition.  And  when  fuch  a  defi¬ 
nition  is  given,  the  controverfy  will  prefently  be  ended. 

Yon  fay,  the  force  of  a  body  in  motion  is  as  it’s  velocity :  either  you 
mean  to  lay  this  down  as  a  definition  as  Newton  himfelf  has  done  ;  or  you 
mean  to  affirm  it  as  a  propofition  capable  of  proof.  If  you  mean  to  lay  it 
down  as  a  definition,  it  is  no  more  than  if  you  ffiould  fay,  I  call  that  a 
double  force  which  gives  a  double  velocity  to  the  fame  body,  a  triple 
force  which  gives  a  triple  velocity,  and  fo  on  in  proportion.  This  I  in- 
tirely  agree  to;  no  mathematical  definition  of  force  can  be  given  that  is 
more  clear  and  fimple,  none  that  is  more  agreeable  to  the  common  ufe  of 
the  word  in  language.  For,  fince  all  men  agree,  that  the  force  of  the 
body  being  the  fame,  the  velocity  muff  alfo  be, 'the  fame  •,  the  force  being 
increafed  or  diminifhed,  the  velocity  muff  be  fo  alfo,  what  can  be  more 
natural  or  proper,  than  to  take  the  velocity  for  the  meafure  of  the  force  $ 

Several  other  things  might  be  advanced  to  fhew  that  this  definition  a- 
grees  bell  with  the  common  popular  notion  of  the  word  Force.  If  two 
bodies  meet  diredlly  with  a  ffiock,  which  mutually  deflroys  their  motion, 
without  producing  any  other  lenfible  effedt,  the  vulgar  would  pronounce,., 
without  hefitation,  that  they  met  with  equal  force  *,  and  fo  they  do,  ac¬ 
cording  to  the  meafure  of  force  above  laid  down :  for  we  find  by  ex¬ 
perience,  that  in  this  cafe  their  velocities  are  reciprocally  as  their  quan^ 
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tides  of  matter.  In  Mechanics,  where  by  a  machine  two  powers  or 
weights  are  kept  in  equilibrio ,  the  vulgar  would  reckon  that  thefe  powers 
a<5t  with  equal  force,  and  fo  by  this  definition  they  do.  The  power  of 
gravity  being  conflant  and  uniform,  any  one  would  expedt  that  it  fhould 
give  equal  degrees  of  force  to  a  body  in  equal  times,  and  fo  by  this  defi¬ 
nition  it  does.  So  that  this  definition  is  not  only  clear  and  fimple,  but  it 
agrees  befl  with  the  ufe  of  the  word  Force  in  common  language,  and  this  I 
think  is  all  that  can  be  defired  in  a  definition. 

But  if  you  are  not  fat i shod  with  laying  it.  down  as  a  definition,  that  the 
force  of  a  body  is  as  it’s  velocity,  but  will  needs  prove  it  by  demonflration 
or  experiment ;  I  mufl  beg  of  you,  before  you  take  one  flep  in  the  proof, 
to  let  me  know  what  you  mean  by  force,  and  what  by  a  double  or  a  triple 
force.  This  you  mufl  do  by  a  definition  which  contains  a  mealure  of 
force.  Some  primary  mealure  of  force  mull  be  taken  for  granted,  or 
laid  down  by  way  of  definition  *,  otherwife  we  can  never  real'on  about  it’s 
quantity.  And  why  then  may  you  not  take  the  velocity  for  the  primary 
meafure  as  well  as  any  other  ?  you  will  find  none  that  is  more  fimple, 
more  diftincft,  or  more  agreeable  to  the  common  ufe  of  the  word  Force  : 
and  he  that  rejedts  one  definition  that  has  thefe  properties,  has  equal  right 
to  rejedl  any  other.  I  lay  then,  that  it  is  impoftible,  by  mathematical 
realoning  or  experiment,  to  prove  that  the  force  of  a  body  is  as  it’s  ve¬ 
locity,  without  taking  for  granted  the  thing  you  would  prove,  or  forne- 
thing  elfe  that  is  no  more  evident  than  the  thing  to  be  proved. 

Let  us  next  hear  the  Leibnitzian ,  who  fays,  that  the  force  of  a  body  Sect.  7. 
is  as  the  fquare  of  it’s  velocity.  If  he  lays  this  down  as  a  definition,  \Oftbehc\h 
fhall  rather  agree  to  it,  than  quarrel  about  words,  and  for  the  future  fhall 
underfland  him,  by  a  quadruple  force  to  mean  that  which  gives  a  double 
velocity,  by  nine  times  the  force  that  which  gives  three  times  the 
velocity,  and  fo  on  in  duplicate  proportion  While  he  keeps  by 
his  definition,  it  will  not  neceffarily  lead  him  into  any  error  in  Mathe¬ 
matics  or  Mechanics.  For,  however  paradoxical  his  conc.lufions  may 
appear,  however  different  in  words  from  theirs  who  meafure  force  by  the 
fimple  ratio  of  the  velocity ;  they  will  in  their  meaning  be  the  fame : 
juft  as  he  who  would  call  a  foot  twenty -four  inches,  without  changing 
other  meafures  of  length,  when  he  fays  a  yard  contains  a  foot  and  a  half, 
means  the  very  fame  as  you  do,  when  you  fay  a  yard  contains  three  feet. 

But  tho’  I  allow  this  meafure  of  force  to  be  diftindl,  and  cannot  charge 
it  with  falfhood,  for  no  definition  can  be  falfe,  yet  I  fay  in  thefirft  place, 
it  is  lefs  fimple  than  the  other ;  for  why  fhould  a  duplicate  ratio  be  uled 
where  the  fimple  ratio  will  do  as  well  ?  In  the  next  place,  this  meafure 
of  force  is  lefs  agreeable  to  the  common  ufe  of  the  word  Force,  as  hath 
been  ftiewn  above ;  and  this  indeed  is  all  that  the  many  laboured  argu¬ 
ments  and  experiments,  brought  to  overturn  it,  do  prove.  This  alfo  is 
evident,  from  the  paradoxes  into  which  it  has  led  it’s  defenders. 

We  are  next  to  confider  the  pretences  of  the  Leibnitzian ,  who  will  un¬ 
dertake  to  prove  by  demonflration,  or  experiment,  that  force  is  as  the 
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fquare  of  the  velocity.  I  afk  him  firft,  what  he  lays  down  for  the'  firft 
meafure  of  force  ?  the  only  meafure  I  remember  to  have  been  given  by 
the  philolophers  of  that  fide,  and  which  feems  firft  of  all  to  have  led 
Leibnitz  into  his  notion  of  force,  is  this :  the  height  to  which  a  body  is 
impeird  by  any  imprefted  force,  is,  fays  he,  the  whole  effect  of  that 
force,  and  therefore  muft  be  proportional  to  the  caufe :  but  this  height 
is  found  to  be  as  the  fquare  of  the  velocity  which  the  body  had  at  the 
beginning  of  it’s  motion. 

In  this  argument  I  apprehend  that  great  man  has  been  extremely  un¬ 
fortunate.  For,  1/,  whereas  all  proof  fhould  be  taken  from  principles 
that  are  common  to  both  fides,  in  order  to  prove  a  thing  we  deny,  he 
affumes  a  principle  which  we  think  farther  from  the  truth;  namely,  that 
the  height  to  which  the  body  rifes  is  the  whole  effed  of  the  impulfe, 
and  ought  to  be  the  whole  meafure  of  it.  2 dly^  His  reafoning  ferves 
as  well  againft  him  as  for  him :  for  may  I  not  plead  with  as  good 
reafon  at  leaft  thus  ?  the  velocity  given  by  an  imprefted  force  is  the 
whole  effed  of  that  imprefted  force ;  and  therefore  the  force  muft  be 
as  the  velocity.  3 dly%  Suppofing  the  height  to  which  the  body  is 
railed  to  be  the  mealure  of  the  force,  this  principle  overturns  the  con- 
clufion  he  would  eftablifh  by  it,  as  well  as  that  which  he  oppofes. 
For,  fuppofing  the  hrft  velocity  of  the  body  to  be  ftill  the  fame; 
the  height  to  which  it  rifes  will  be  increafed,  if  the  power  of  gravity 
is  diminifhed ;  and  diminifhed,  if  the  power  of  gravity  is  increafed. 
Bodies  defcend  flower  at  the  equator,  and  fafter  towards  the  poles,  as 
is  found  by  experiments  made  on  pendulums.  If  then  a  body  is  dri¬ 
ven  upwards  at  the  equator  with  a  given  velocity,  and  the  fame  body  is 
afterwards  driven  upwards  at  Leipjick  with  the  fame  velocity,  the  height 
to  which  it  rifes  in  the  former  cafe  will  be  greater  than  in  the  latter;  and 
therefore  according  to  his  reafoning,  it’s  force  was  greater  in  the  former 
cafe ;  but  the  velocity  in  both  was  the  fame ;  confequently  the  force  is  not 
as  the  fquare  of  the  velocity  any  more  than  as  the  velocity. 

Sect.  8.  Upon  the  whole,  I  cannot  but  think  the  controvertifts  on  both  fides 
Refleaions  on  have  had  a  very  hard  tafk ;  the  one  to  prove,  by  mathematical  reafon¬ 
ing  and  experiment,  what  ought  to  be  taken  for  granted  ;  the  other  by 
the  fame  means  to  prove  what  might  be  granted,  making  fome  allow¬ 
ance  for  impropriety  of  expreftion,  but  can  never  be  proved. 

If  fome  mathematician  fhould  take  it  in  his  head  to  affirm,  that*  the 
velocity  of  a  body  is  not  as  the  fpace  it  paffes  over  in  a  given  time, 
but  as  the  fquare  of  that  fpace ;  you  might  bring  mathematical  argu¬ 
ments  and  experiments  to  confute  him  ;  but  you  would  never  by  thefe 
force  him  to  yield,  if  he  was  ingenuous  in  his  way  •,  becaufe  you  have 
no  common  principles  left  you  to  argue  from,  and  you  differ  from  one  ano¬ 
ther,  not  in  a  mathematical  propofition,  but  in  a  mathematical  definition. 

Suppofe  a  philofopher  has  confider’d  only  that  meafure  of  centripe¬ 
tal  force  which  is  proportional  to  the  velocity  generated  by  it  in  a  gi¬ 
ven  time,  and  from  this  meafure  deduces  feveral  propolitions.  Ano¬ 
ther 
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ther  philofopher  in  a  diftant  country,  who  has  the  fame  general  no» 
tion  of  centripetal  force,  takes  the  velocity  generated  by  it,  and  the 
quantity  of  matter  together,  as  the  meafure  of  it.  From  this  he  dedu¬ 
ces  feveral  conclufions,  that  feem  diredtly  contrary  to  thofe  of  the  other. 
Thereupon  a  ferious  controversy  is  begun,  whether  centripetal  force  be 
as  the  velocity,  or  as  the  velocity  and  quantity  of  matter  taken  together. 
Much  mathematical  and  experimental  duft  is  raifed ;  and  yet  neither  party 
can  ever  be  brought  to  yield ;  for  they  are  both  in  the  right,  only  they 
have  been  unlucky  in  giving  the  fame  name  to  different  mathematical 
conceptions.  Had  they  distinguished  thefe  meafures  of  centripetal  force 
as  Newton  has  done,  calling  the  one  Vis  centripetes  quantitatis  acceleratrixy 
the  other  quantitas  motrix ;  all  appearance  of  contradiction  had  ceafed, 
and  their  propositions,  which  feem  fo  contrary,  had  exadlly  tallied. 


CHAP.  II. 

O  P  T  I‘C  K  s. 

* 

I.  T  have  obferved,  in  Mr  Baker's  Microfcope  made  eafy ,  edit.  1 743,  p.  OftheAppIi- 
£  47,  that  Mr  Martin  has  invented  a  Micrometer,  to  be  applied  to  cation  of  a 
any  Microfcope  whatfoever.  I  have  for  fome  years  made  ufe  of  another 
fort  of  Micrometer,  which  I  have  applied  to  one  of  Mr  Scarlet's  f,  Sam  clui- 
Microfcopes,  and  placed  it  in  the  focus  of  the  firft  eye-glafs.  It  ftian  Holl¬ 
is  a  very  fmall  piece  of  the  thinned  black  filk,  divided  into  very  mi-  man,  Profeff. 
•nute  fquares,  and  is  extended  on  a  little  ring  of  wood  or  paper,  in  Such 
a  manner,  that  it  may  conveniently  be  placed  in  the  focus  of  the  firft  eye-  ^  flff 
glafs.  Thefe  fquares  indeed  are  not  all  of  the  fame  magnitude.  But,  as  tingen.  N°. 
this  conduces  greatly  to  the  more  eafy  and  convenient  enumeration  of  475- P-  2 3 9» 
them,  which  would  be  impoifible  if  they  were  all  of  the  fame  magnitude,  Jan-  &Cm 
fo  it  is  little  or  no  hindrance  in  deducing  the  conclufions.  For  as  often 
as  I  have  counted  20,  30,  or  40  of  thefe  fquares,  according  to  one  line 
of  the  Micrometer,  or  fine  filk.  I  have  proceeded  in  counting  the  whole 
line,  and  let  me  begin  to  count  from  which  end  I  will,  I  have  always 
compared  it  exadlly  with  fome  certain  objedl  placed  under  the  Micro¬ 
fcope  and  thus  I  have  found  the  number  of  little  fquares  to  anfwer  to 
the  diameter  of  the  object  fo  juftly,  that  there  is  very  feldom  half  a 
fquars  too  much  or  too  little,  which  may  very  fafely  be  flighted  in  fuch 
an  incomprehenfible  Subtility  of  objedls. 

When  by  repeated  experiments  I  had  found,  that  the  diameter  of  an 
objedt  was  inlarged  at  leaft  27  times,  I  allowed  the  augmentation  to  be 
only  25  times,  that  I  might  be  certain  that  the  augmentations  of  the 
following  glades,  found  by  my  Micrometer,  were  not  greater,  but  lefs 
than  the  truth,  when  I  had  them  found,  that  N°.  1  of  the  lame  Micro¬ 
fcope  magnified  2  50  times,  and  that  the  anmalcula  feminalia  humana , 

without 


Of  fallacious  Vifion  through  compound  Microfcopes • 

without  their  tails,  appeared  hardly  fo  big  as  a  large  cheefe-rQite  does  to 
the  naked  eye,  it  became  evident,  that  1 5,625,^.00  of  thefe  animalcu¬ 
les  were  contained  in  the  fpace  of  a  cheele-mite.  And  yet  I  have  ob¬ 
ferved  much  fmaller  animalcules  than  thefe,  in  an  infufion  of  common 
pepper,  or  even  of  common  hay,  after  it  had  flood  for  fome  days.  By 
the  ufe  of  the  fame  Micrometer,  I  alfo  found  two  ways  of  determining 
the  quantity  of  feminal  animalcules  in  the  milt  of  a  fifh,  more  accu¬ 
rately  than  had  been  done  by  Leuwenhoeck .  I  fhail  only  add  at  prefent, 
that  one  cubical  decimal  line  of  a  Rhenifh  foot,  in  the  milt  of  a  carp, 
contained  above  244,140,625  feminal  animalcules;  and  that  the  whole 
milt  of  a  carp,  weighing  not  quite  2  Norrinberg  pounds,  which  had 
1084  grains,  made  about  20S0  cubical  decimal  lines,  as  I  found  by  a 
hydroflatical  experiment.  That  whole  milt  therefore  contained  above 
507,8  12,500,000  feminal  animalcules.  But  if  we  fuppofe  the  half  of 
this  milt  only  to  confifl  of  animalcules,  and  the  other  half  to  be  a  fluid 
in  which  they  live,  which  will  eafily  be  allowed  to  exceed  the  truth,  by 
ail  thole  who  have  obferved  how  fmall  a  proportion  of  fluid  there  ijs  in 
the  feed  of  this  fifh,  before  it  has  been  diluted  by  water ;  there  will, 
even  upon  this  fuppofition,  be  more  than  253,906,250,000  living  ani¬ 
malcules  in  the  feed  of  a  carp,  weighing  lefs  than  2  Norrinberg  pounds ; 
winch  tho5  it  is  beyond  the  reach  of  our  imagination,  does  not  exceed 
the  power  of  the  infinite  creator. 

Gottingen ,  061.  15,  1744. 


Of  fallacious  II.  Being  informed  by  a  friend,  that  if  a  common  feal  was  applied 
Vifon  to  the  focus  of  a  compound  Microfcope,  or  optical  tube,  which  has  2  or 
“rofcopesi  by  3  convex>  or  plano-convex  glaffes,  that  part  which  is  cut  the  deepefl  in, 
Philip  Fre-  would  appear  v^ry  convex,  and  fo  on  the  contrary ;  and  that  fometimes, 
drick  Gme-  but  very  feldom,  it  would  appear  in  the  fame  flate,  as  to  the  naked  eye, 
*‘n>  Mef  Li- 1  was  defirous  to  make  the  obfervation  myfelf ;  and  found  it  conflantly 

Cterber<renfis  t0  happen,  as  my  friend  told  me.  I  thought  the  experiment  worthy  of 
N°.  476.  p!  being  farther  profecuted :  and  accordingly,  on  the  16th  of  lafl  y^nY, 
386,  April  the  morning  not  being  very  clear,  but  in  a  pretty  light  chamber,  I  view- 
^•1745-  ed  a  watch  hanging  againfl  a  plain  wall,  thro’  the  left  part  of  an  op- 

May  0^74?  tuke  *  w^°^e  °*  lt  appeared  concave,  and  fixed  into  the  .wall. 

>  y-  /45-  j  aif0  obferved  fome  flies,  that  were  running  about  the  wall,  and  they 
appeared  in  like  manner.  I  alfo  viewed  a  fmall  globe  of  a  Thermometer 
filled  with  red  fpirit :  and  this  alfo  feemed  hollow,  and  fixed  within  the 
frame.  I  found  the  fame  to  happen  with  the  raifed  parts  of  garments  of 
all  colours,  and  with  the  brazen  protuberances  of  a  fmall  cabinet ;  all 
which  appeared  concave,  and  deeply  funk  into  the  cloth  and  wood.  I 
alfo  viewed  a  fmall  flags  head,  cut  in  wood,  and  hanging  horizontally 
on  the  wall ;  this  alfo  appeared  concave,  and  fixed  into  the  wall. 

After  this  I  obferved  a  ball  of  one  of  Fahrenheit’s  Thermometors,  full 
of  quickfilrer :  but  it  did  not  change  it’s  natural  convexity ;  nor  did  the 
empty  glafs  ball  of  the  inverted  Thermometer,  hanging  againfl  the  wall, 

*  tho* 


Of  fallacious  Vifion  through  compound  Microfcopes. 

tho’  the  lower  ball  of  the  fame  filled  with  red  fpirit,  and  that  alfo  of  Fa¬ 
hrenheit’s  filled  with  fpirit  loft  their  convexity.  Hence  I  prefently  con¬ 
cluded,  that  white  or  Alining  uncoioured  bodies  appeared  under  the  fo¬ 
cus  of  this  tube  in  the  fame  manner  as  they  appear  to  the  naked  eye,  at 
the  fame  time  I  muft  fairly  acknowledge,  that  an  aftifting  friend  has 
fometimes  made  oblervations  diredtly  oppofite  to  mine  in  the  fame  cir- 
cumftances :  nay,  in  a  darker  day  I  myfelf  have  found  my  obfervations 
quite  contrary  to  thofe  which  I  had  made  the  day  before.  Hence, 
tho’  the  obfervation  with  the  feal  held  conftantly  the  fame,  I  imagined 
there  muft  be  fome  particular  circumftances  hitherto  unobferved,  in 
which  thefe  objedts  appeared  thus  perverted.  I  therefore  endeavoured 
to  difcover  fome  certain  laws,  according  to  which  thefe  perverted  ob¬ 
jedts  always  appeared  when  expofed  to  thefe  foci^  and  fome  others,  ac¬ 
cording  to  which  they  conftantly  appeared  as  when  they  were  expofed 
to  the  naked  eye.  After  various  experiments  T  partly  obtained  my 
end. 

As  often  as  I  viewed  any  objedt,  rifmg  upon  a  plane,  of  what  colour 
foever,  provided  it  was  neither  white  nor  fhining,  with  the  eye  and  op¬ 
tical  tube  diredtly  oppofite  to  it,  the  elated  parts  appeared  depreffed, 
and  the  depreffed  parts  elated,  as  it  happened  in  the  feal,  as  often  as 
I  held  the  tube  perpendicularly,  and  brought  it  in  luch  a  manner*  that 
it’s  whole  furface  almoft  covered  the  Jaft  glafs  orb  of  the  tube  •,  and  in 
like  manner  it  happened  under  the  compound  Microfcope.  But  as  often 
as  I  viewed  any  of  the  other  objedts  depending  perpendicularly  from  a 
.perpendicular  plane,  in  fuch  a  manner,  that  the  tube  was  fupported  in 
a  horizontal  fituation  diredtly  oppofite  to  it,  the  fame  always  happened, 
and  the  appearance  was  not  altered,  when  the  objedt  hung  obliquely  or 
even  horizontally.  I  was  mightily  delighted  with  the  obfervation  of  a 
tobacco  pipe,  which  had  a  porcellane  bowl  of  a  fnowy  whitenefs,  and  a 
tube  of  horn  almoft  black,  and  hung  obliquely  from  a  horn  >  the  bowl 
preferved  it’s  natural  convexity,  and  the  tube  was  deeply  funk,  and 
feemed  to  be  almoft  immerfed  in  the  wall.  I  alfo  obferved,  that  when 
I  placed  the  watch  horizontally  on  a  horizontal  plane,  and  then  looked 
on  it  perpendicularly,  near  the  window,  it  no  longer  appeared  fo  depref¬ 
fed,  and  furrounded  with  a  fhady  ring  •,  whence  I  began  to  fufpedt,  that 
all  thefe  fallacies  were  owing  to  fhade,  juft  as  Painters  can  elevate  or 
deprefs  a  figure  by  making  the  ground  lighter  or  deeper.  Thus  when 
the  raifed  objedt  was  fo  placed  between  the  windows,  that  it  might  be 
illuminated  on  all  fides,  it  did  not  change  it’s  convexity.  But  at  laft  I 
difcovered  a  method  of  making  objedts  always  appear  with  their  natu¬ 
ral  convexity.  If  any  objedt  hung  againft  a  wall,  or  was  contiguous  to 
it  in  any  fituation  whatfoever,  I  viewed  fide  wife  in  fuch  a  manner  as  not 
to  oppofe  the  tube  diredtly  againft  it,  but  below  the  eminence  near  the 
plain  at  fome  diftance.  By  thefe  means  the  protuberances  of  the  cabi¬ 
net,  and  other  objedts,  always  appeared  to  me  with  their .  true  natural 
convexity.  With  regard  to  the  feal,  I  held  it  in  fuch  a  manner,  that 
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the  whole  circumference  was  perpendicular,  or  rather  a  little  inclined. 
Then  I  applied  the  lower  rim  of  the  tube  exa&ly  to  the  upper  margin  of 
the  difk  of  the  feal,  fo  that  the  tube  formed  an  obtufe  angle  with  the 
feal  *,  then  carefully  preferving  the  fame  fituation,  I  very  gently  moved 
the  tube  from  the  rim  of  the  feal  upon  it’s  face ;  and  thus  I  always  faw  the 
leal  with  it’s  true  natural  face.  But  why  all  thefe  things  happen  exa&ly 
after  this  manner,  I  do  not  pretend  to  determine,  nor  why  white,  or 
uncoloured  tranfparent  filming  bodies,  riling  in  any  manner  above  any 
plane,  afford  an  exception  from  this  rule  oi  Vifion,  and  do  not  appear 
deprefied  when  viewed  alter  the  method  above  mentioned. 


C  H  A  P.  III. 

A  STRON  0  M  T. 

A  letter  to  -I.  'Iff  H  E  great  exadtnefs,  with  which  inftruments  are  now  conftruc- 

George  Earl  §  ted,  hath  enabled  the  Aftronomers  ol  the  prefent  age  to  difeover 

o/  Macdef-  fevera}  changes  in  the  pofitions  ol  the  heavenly  bodies  •,  which,  by  reafon 

Inga  n  appa-  of  their  fmallnefs,  had  efcaped  the  notice  of  their  predeceffors.  And  al- 

rent  Motion  tho5  the  c’aufes  of  fuch  motions  have  always  fubfifted,  yet  philolbphers 

obfer-ved  in  had  not  fo  fully  confiderd,  what  the  effects  of  thofe  known  caules 

^  would  be,  as  to  demonffrate  a  priori  the  phenomena  they  might  produce  *, 

J  tka?  theory  itfelf  is  here,  as  well  as  in  many  other  cafes,  indebted 

James  Brad-  to  practice,  for  the  difcovery  of  fome  of  it’s  mod  elegant  deductions. 

ley,  D.D.  This  points  out  to  us  the  great  advantage  of  cultivating  this,  as  well  as 

Apron  .Reg.  every  other  branch  of  natural  knowledge,  by  a  regular  feries  of  obferva- 
f.  R.  S,  N°.  •  J  j  °  D 

485  pi  tions  and  experiments. 

Jan.  1747-8.  The  progrefs  of  Aftronbmy  indeed  has  always  been  found,  to  have 
Read  Jan.  7,  fo  great  a  dependence  upon  accurate  obfervations,  that,  till  Inch  were 
x747*  made,  it  advanced  but  (lowly :  for  the  firft  confiderable  improvements 
that  it  received,  in  point  of  theory,  were  owing  to  the  renowned 
Tycho  Brahe ;  who  far  exceeding  thole  that  had  gone  before  him,  in 
the  exa&nefs  of  his  obfervations,  enabled  the  fagacious  Kepler  to  find 
out  fome  of  the  principal  laws,  relating  to  the  motion  of  the  heavenly 
bodies.  The  invention  of  telefcopes  and  pendulum-clocks  affording 
proper  means  of  foil  farther  improving  the  praxis  of  Aftronomy  ;  and 
thefe  being  alfo  foon  fucceeded  by  the  wonderful  difeoveries  made  by 
our  great  Newton ,  as  to  it’s  theory ;  the  fcience,  in  both  refpeds,  had 
acquired  fuch  extraordinary  advancement,  that  future  ages  feemed  to 
have  little  room  left,  for  making  any  great  improvements.  But,  in 
fadt,  we  find  the  cafe  to  be  very  different  *,  for,  as  we  advance  in  the 
means  of  making  more  nice  inquiries,  new  points  generally  offer  them- 
felves,  that  demand  our  attention.  The  fubjedt  of  my  prefent  letter 

to 
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t©  your  Lord fhip,  is  a  proof  of  the  truth  of  this  remark  :  for,  as  foon  as 
I  had  difeovered  the  caufe,  and  fettled  the  -daws  of  the  aberrations  of 
the  hxed  liars,  arifing  from  the  motion  of  light,  ISc.  *  my  attention 
was  again  excited  by  another  new  phenomenon,  viz .  an  annual  change  of 
declination  in  fome  of  the  fixed  liars;  which  appeared  to  be  fenfibly 
greater  about  that  time,  than  a  precdfion  ot  the  equinodtial  points  of 
50"  in  a  year  would  have  occafioned.  The  quantity  of  the  difference, 
tho’  fmail  in  itfelf,  was  rendered  perceptible,  thro’  the  exadlnefs  of  my 
inllrument, .  even  in  the  firft:  year  of  my  oblervations ;  but  being  then  at 
a  lols  to  guefs,  from  what  caufe  that  greater  change  of  declination  pro 
needed,  I  endeavoured  to  allow  for  it  in  my  computations,  by  making 
ule  of  the  obferved  annual  difference,  as  mentioned  in  the  fame  Ta¬ 
per. 

From  that  time  to  the  prefent,  I  have  continued  to  make  oblervations 
at  Wanfted ,  as  opportunity  offered,  with  a  view  of  difcovering  the  laws 
and  caufe  of  this  phenomenon :  for,  by  the  favour  of  Matthew  PFymonde ~ 
fold ,  Efq;  my  inllrument  has  remained,  where  it  was  firft  erected ;  fo 
that  I  have  been  able,  without  any  interruption,  which  the  removal  of 
it  to  another  place  would  have  occafioned,  to  proceed  on  with  my  intend  ¬ 
ed  feries  of  oblervations,  for  the  lpace  of  twenty  years :  a  term  fomewhat 
exceeding  the  whole  period  of  the  changes,  that  happen  in  this  pheno¬ 
menon. 

When  I  fhall  mention  the  fmail  quantity  of  the  deviation,  which 
the  liars  are  fubjedt  to,  from  the  caufe  that  I  have  been  fo  long  fearch- 
ing  after;  I  am  apprehenfive,  that  I  may  incur  the  cenfure  of  fome 
perfons,  lor  having  lpent  fo  much  time  in  the  purfuit  ol  llich  a  leeming 
trifle :  but  the  candid  lovers  of  fcience  will,  I  hope,  make  due  allow 
ance  for  that  natural  ardour,  with  which  the  mind  is  urged  on  towards 
the  difcovery  of  truths,  in  themfelves  perhaps  ol  fmail  moment,  were  it 
not  that  they  tend  to  illullrate  others  of  greater  ufe. 

The  apparent  motions  of  the  heavenly  bodies  are  fo  complicated,  and 
affedled  by  filch  a  variety  of  caufes ;  that  in  many  cafes  it  is  extremely 
difficult  to  affign  to  each  it’s  due  ffiare  of  influence;  or  diftindlly  to  point 
out,  what  part  of  the  motion  is  the  effect  of  one  caufe,  and  what  of 
another :  and  whillt  the  joint  effedts  of  all  are  only  attended  to,  great 
irregularities  and  leeming  inconfiltencies  frequently  occur ;  whereas,  when 
we  are  able  to  allot  to  each  particular  caufe  it’s  proper  effect,  harmony 
and  uniformity  ufually  enfiue. 

Such  feeming  irregularities  being  alfo  blended  with  the  unavoidable 
errors,  to  which  allronomical  oblervations  muff  be  always  liable,  as  well 
from  the  imperfedtion  of  our  fenies,  as  of  the  inftruments  that  we  ufe, 
have  often  very  much  perplex’d  thofe,  who  have  attempted  to  lblve  the 
phenomena :  and  till  means  are  difeovered,  whereby  we  can  leparate  and 
diftinguifh  the  particular  part  of  the  whole  motion,  that  is  owing  to  each 

*  SeeVol.  vi.  Parti.  Chap,  iii,  Seff  5. 
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refpedive  caufe,  it  will  be  impoflibie,  to  be  well  affured  of  the  truth  of 
any  folution.  For  thefe  reaibns,  we  generally  find,  that  the  more  exad 
the  inftruments  are,  that  we  ufe,  and  the  more  regular  the  feries  of  ob^ 
fervations  is,  that  we  take  ;  the  fooner  we  are  enabled  to  difcover  the 
caule  of  any  new  phenomenon.  For  when  we  can  be  well  affured  of  the 
limits,  wherein  the  errors  of  the  obfervations  are  contain’d ;  and  have 
reduced  them  within  as  narrow  bounds  as  poffible,  by  the  perfection  of  our 
inftruments ;  we  need  not  hefitate  to  afcribe  fuch  apparent  changes,  as 
manifeftly  exceed  thofe  limits,  to  fome  other  caufes.  Upon  thefe  ac¬ 
counts  it  is  incumbent  upon  the  practical  Aftronomer,  to  fet  out  at  firft 
With  the  examination  of  the  corrednefs  of  his  inftruments;  and  to  be  affured 
that  they  are  diffidently  exad  for  the  ufe  he  intends  to  make  of  them  : 
or  at  leaft  he  fhould  know,  within  what  limits  their  errors  are  con¬ 
fined. 

This  practice  has,  in  an  eminent  manner,  been  lately  recommended 
by  your  Lordfhip’s  noble  example ;  who  having,  out  of  a  fingular  re¬ 
gard  tor  the  icience  of  Aftronomy,  ereded  an  obfervatory,  and  furnifhed 
it  with  as  complete  an  apparatus  of  inftruments,  as  our  beft  artifts  could 
contrive ;  would  not  fully  rely  on  their  exadnels,  till  their  divifions  had 
undergone  the  ftrideft  re-examination :  whereby  they  are  probably  now 
render’d  as  per  fed  in  their  kind,  as  any  extant,  or  as  human  fkill  can  at 
prelent  produce. 

The  lovers  of  this  fcience  in  general,  cannot  but  acknowledge  their 
obligations  to  your  Lordlhip  on  this  account ;  but  I  find  myfelf  more' 
particularly  bound  to  do  it ;  fince,  by  means  of  your  moft  accurate  ob¬ 
fervations,  I  have  been  enabled  to  fettle  fome  principal  elements  ;  which  I 
could  not  at  prefent  otherwife  have  done,  for  want  of  an  inftrument  at 
the  Royal  Obfervatory,  proper  for  that  purpofe:  for  the  large  mural  qua¬ 
drant  y  which  is  there  fixed  to  obferve  objeds  lying  fouthward  of  the  ze¬ 
nith,  however  perfect  an  inftrument  it  may  be  in  itfelf,  is  hot  alone  fuff 
i  udent  to  determine,  with  proper  exadnefs,  either  the  latitude  of  the  Ob¬ 
servatory,  or  the  quantity  of  rerradion  correfponding  to  different  altitu¬ 
des:  for  it  being  too  heavy  to  be  conveniently  removed  ;  and  the  room 
wherein  it  is  placed,  being  too  fmall  to  admit  of  it’s  being  turned  to  the 
oppofite  fide  of  the  wall,  whereon  it  now  hangs ;  I  cannot,  by  actual  ob- 
iervations  of  the  circumpolar  ftars,  fettle  thofe  neceflary  points ;  and 
therefore  have  endeavoured  to  do  it,  by  comparing  my  own  with  your 
Lordfhip  s  obfervations :  and  until  this  defed  in  the  apparatus  belonging 
to  the  Royal  Obfervatory  be  removed,  we  muft  be  indebted  to  your  Lord¬ 
lhip,  for  the  knowledge  of  it5s  true  fituation. 

A  mind  intent  upon  the  purfuit  of  any  kind  of  knowledge,  will  al¬ 
ways  be  agreeably  entertained,  with  what  can  fupply  the  moft  proper 
means  of  attaining  it :  fuch,  to  the  pradical  Aftronomer,  are  exad  and 
well-contriv  d  inftruments;  and  I  refled  with  pleafure  on  the  opportuni¬ 
ties  I  have  enjoyed,  of  cultivating  an  acquaintance  and  friendihip  with 
the  perfon,  that,  of  all  others,  has  moft  contributed  to  their  improve- 

,  ment. 
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ment.  For  I  am  feftflble,  that  if  my  own  endeavonrs  have,  in  any  ref-' 
peCt,  been  effectual  to  the  advancement  of  Aftronomy  ;  it  has  principally 
been  owing  to  the  advice  and  afli  fiance  given  me  by  Mr  George  Graham ; 
whofe  great  {kill  and  judgment  in  mechanicks,  join’d  with  a  complete 
and  practical  knowlenge  of  the  ufes  of  ailronomical  inflruments,  enable 
him  to  contrive  and  execute  them  in  the  mofl  perfeCb  manner. 

The  Gentlemen  of  the  Rojal  Academy  of  Sciences ,  to  whom  we  are  fo 
highly  obliged  for  their  exact:  admeafurement  of  the  quantity  of  a  de¬ 
gree  under  the  arCtic  circle,  have  already  given  the  world  very  con¬ 
vincing  proofs  of  his  care  and  abilities  in  thofe  refpedls  •,  and  the  par¬ 
ticular  delineation,  which  they  have  lately  publifhed,  of  the  feveral 
parts  of  the  feffor^  which  he  made  for  them,  hath  now  rendered  it  need 
lefs,  to  enter  upon  any  minute  defcription  of  mine  at  JVanjted  ;  both  be¬ 
ing  conflrudled  upon  the  fame  principles,  and  differing  in  their  compo¬ 
nent  parts,  chiefly  on  account  of  the  different  purpofes,  for  which  they 
were  intended. 

As  mine  was  originally  defigned  to  take  only  the  differences  of  the 
zenith  diflances  of  liars,  in  the  various  feafons  of  the  year,  without 
any  view  of  difcovering  their  true  places  ;  I  had  no  occaflon  to  know 
exadlly,  what  point  on  the  limb  correfponded  to  the  true  zenith : 
and  therefore  no  provifion  was  made  in  my  ledlor,  for  the  changing 
of  it’s  fituation  for  that  purpofe.  Neither  was  it  neceffary  that  the  di- 
vifions  or  points  on  the  arc  fhould  be  fet  off,  with  the  utmoll  accuracy, 
equidiflant  from  each  other  ;  becaufe,  when  I  oblerve  any  particular  liar, 
the  fame  fpot  or  point  being  flrfl  bifected  by  the  plumb-line,  and  then 
the  fcrew  of  the  Micrometer  turn’d  until  the  flar  appears  upon  the 
middle  of  die  wire,  that  is  fixed  in  the  common  focus  of  the  glafles 
of  the  Telefcope  *,  I  can  thereby  colledl,  how  far  the  flar  is  from  that 
given  point  at  the  time  of  obfervation :  and  afterwards,  by  comparing 
together  the  feveral  obfervations  that  are  made  ot,  it,  I  am  able  to  dilco- 
ver  what  apparent  change  has  happen’d.  The  quantity  of  the  vifible 
alteration,  in  the  pofition  of  the  flats,  being  exprefled  by  revolu¬ 
tions  and  parts  of  a  revolution,  of  the  fcrew  of  the  Micrometer;  I  en¬ 
deavoured  to  determine,  with  great  care,  the  true  angle  anfwering 
thereto :  and  after  various  trials,  I  thoroughly  fatisfled  myfelf,  both 
ol  the  equality  of  the  threads  of  the  icrew,  and  of  the  precife  number  ol 
feconds  correfponding  to  them. 

But  altho’  thefe  points  could  be  fettled  with  great  certainty,  I  was  ne- 
verthelefs  obliged  to  make  one  fuppofltion ;  which  perhaps  to  lome  per- 
fbns  may  feem  of  too  great  moment  in  the  prefent  inquiry,  to  be  admit¬ 
ted  without  an  evident  proof  from  faCts  and  experiments.  For  I  fuppofe , 
that  the  line  of  collimation  of  my  Telefcope  has  invariably  preferved  the 
fame  direction,  with  refpeCt  to  the  divifions  upon  the  arc,  during  the 
whole  courfe  of  my  obfervations,  And  indeed  it  was  on  account  of  the 
objections,  which  might  have  been  raifed  againfl  fuch  a  poftulate ,  that. 
I  thought  it  neceffary,  to  continue  my  feries  of  obfervations  for  fo  many 
.  -  *  F  2  years, 
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years,  before  I  publifhed  the  conclufions,  which  I  fhall  at  prefent  endea¬ 
vour  to  draw  from  them. 

Whoever  compares  the  relult  of  the  feveral  trials,  that  have  been  made 
by  the  gentlemen  of  the  Academy  of  Sciences ,  tor  determining  the  zenith 
point  of  their  fe&or,  fmce  their  return  from  the  north ;  will,  I  prefume, 
allow  that  mine  is  not  an  unreafonable  or  precarious  fuppofition :  fmce  it  is 
evident,  from  their  obfervations,  that  the  line  of  collimation  of  that  in- 
itrument  underwent  no  lenfible  change  in  it’s  direction,  during  the 
fpace  of  more  than  a  whole  year  altho’  it  was  feveral  times  taken  down, 
and  fet  up  again  in, different  and.  remote  places-,  whereas  mine  hath  al¬ 
ways  remained  fufpended  in  the  fame  place. 

But  befides  fuch  a  ftrong  argument  for  the  probability  of  the  truth 
of  my  fuppofition ,  I  have  the  fatisfadtion  of  finding  it  actually  verified 
by  the  obfervations  them felves  •,  which  plainly  prove,  that  at  the  end  of 
the  full  period  of  the  deviations  which  I  am  going  to  mention,  the  ffars 
are  found  to  have  the  lame  pofitions  by  the  inftrument,  as  they  ought 
to  have.,  fuppo.fing  the  line  ol  collimation  to  have  continued  unaltered 
from  the  time  when  I  firft  began  to  obferve. 

I  have  already  taken  notice,  in  what  manner  this  phenomenon  difco- 
ver’d  itfelf  to  me  at  the  end  ol  my  firft  year’s  obfervations,  viz .  by  a- 
greater  apparent  change  ol  declination  in  the  ftars  near  the  equinoctial 
colure,  than  could  arife  from  a  precefiion  of  50"  in  a  year ;  the  mean 
quantity  now  ufually  allowed  by  Aftronomers.  But  there  appearing  at 
the  fame  time,  an  effect  of  a  quite  contrary  nature,  in  fome  ldars  near 
the  folftitial  colure,  which  feem’dto  alter  their  declination  lefs  than  a  precef¬ 
iion  of  50"  required  j  I  was  thereby  convinced,  that  all  the  phenomena , 
in  the  different  liars,  could  not  be  accounted  for,  merely  by  fuppofing,. 
that  I  had  aifumed  a  wrong  quantity  for  the  precelfion  of  the  equinoc¬ 
tial  points.. 

At  firft,  I  had  a  fufpicion,  that  fome  of  thefe  fmall  apparent  alterations 
in  the  places  of  the  ftars,  might  polfibly  be  occafioned  by  a  change,  in 
the  materials,  or  in  the  .polition  of  the  parts  of  my  fedlor  •  but,  upon 
conlidering  how  firmly  the  arc,  on  which  the  divifions  or  points  are  made, 
is  fattened  to  the  plate,  wherein  the  wire  is  fixed  that  lies  in  the  focus 
ol  the  objedl-glafs ;  I  law  no  reafon  to  apprehend,  that  any  change  could 
have  happened  in  the  petition  of  that  wire  and  thole  points.  The  fuf- 
penfion  therefore  of  the  plummet  being  the  moll  likely  caufe,  from 
whence  I  conceived  any  uncertainty  could  arife  j  and  the  wire  of  which 
had  been  broken  three  or  four  times  in  the  firft  year  of  my  obferva¬ 
tions  :  I  attempted  to  examine,  whether  part  of  the  ’foremention’d  ap¬ 
parent  motions  might  not  have  been  owing,  to  the  different  plumb-lines 
that  had  been  made  ufe  of.  In  order  to.  determine  this,  I  adjufted  a 
particular  point  of  the  arc  to  the  plumb-line,  with  all  the  exactnefs  I 
could  ;  and  then  taking  off  the  old  wire,  I  immediately  hung  on  another, 
with  which  the  fame  fpot  was  again  compared.  I  repeated  the  experi¬ 
ment  three  or  four  times,  and  thereby  fully  fatisfied  myfelf,  that  no  fen- 

fible 


37 


An  Apparent  Motion  infome  of  the  fixed  Stars . 

fible  error  could  arife  from  the  ufe  of  different  plumb-lines  ;  fmce  the 
various  adjuftments  of  the  fame  point  agreed  with  each  other,  within 
lefs  than  halt  a  fecond. 

Having  then,  from  fuch  trials,  fufficient  reafon  to  conclude,  that 
thele  fecond  unexpected  deviations  of  the  flats,  were  not  owing  to  any 
imperie&ion  of  my  inftrument  ;  after  I  had  fettled  the  laws  of  die  aber¬ 
rations  anting  from  the  motion  of  light,  &c.  I  judged  it  proper  to  con¬ 
tinue  my  obfervations  of  the  fame  liars ;  hoping  that,  by  a  regular  and  longer 
feries  of  them,  carried  on  thro’  feveral  fucceeding  years,  I  might,  at  length, 
be  enabled  to  difcover  the  real  caufe  of  fuch  apparent  inconfiftencies. 

Ki  I  r elided  chiefly  at  JVanfted ,  after  my  fedtor  was  erected  there  in 
17  A,  tiil  the  beginning  of  May  1732,  when  I  removed  from  thence  to 
Oxford:  I  had,  during  my  abode  at  Wanfted, ,  frequent  opportunities  of 
repeating  my  oblervations;  and  thereby  difcovered  fo  many  particulars 
relating  to  the! \  phenomena,  that  I  began  to  guefs  what  was  the  real' 
caufe  of  them. 

It  appeared  from  my  obfervations,  that,  during  this  interval  of  time, 
fome  of  the  ftars  near  the  folftitial  colure,  had  changed  their  declinations 
9"  or  jox/  lefs ,  than  a  preceffion  of  50"  would  have  produced;  and,  at 
the  fame  time,  that,  others  near  the  equinodtial  colure,  had  altered  theirs 
about  the  lame  quantity  more,  than  a  like  preceffion  would  have  occa- 
fioned :  the  north  pole  of  the  equator  feeming  to  have  approached  the 
ftars,  which  come  to  the  meridian  with  the  fun,  about  the  vernal  equi¬ 
nox  and  the  winter  lblftice ;  and  to  have  receded  from  thofe,  which 
come  to  the  meridian  with  the  fun,  about  the  autumnal  equinox  and  the 
fummer  lblftice. 

When  I  confider’d  thefe  circumftances,  and  the  fituation  of  the  amend¬ 
ing  node  oi  the  moon  s  orbit,  at  the  time  when  I  firft  began  my  obferva¬ 
tions;  I  fufpedted,  that  the  moon’s  action  upon  the  equatorial  parts  of 
the  earth  might  produce  thefe  effedts :  for,  if  the  preceffion  of  the  equi¬ 
nox  be,  according  to  Sir  I.  Newton's  principles,  caufed  by  the  adtions 
of  the  lun  and  moon  upon  thofe  parts ;  the  plane  of  the  moon’s  orbit 
being  at  one  time,  above  ten  degrees  more  inclined  to  the  plane  of  the 
equator,  than  at  another ;  it  was  reafonable  to  conclude,  that  the  part  of 
the  whole  annual  preceffion,  which  ariles  from  her  adtion,  would  iri  dif¬ 
ferent  years  be  varied  in  it’s  quantity;  whereas  the  plane  of  the  ecliptic, 
wherein  the  fun  appears,  keeping  always  nearly  the  fame  inclination:  to  the 
equator ;  that  part  of  the  preceffion,  which  is  owing  to  the  fun’s  adtion, 
may  be  the  fame  every  year :  and  from  hence  it  would  follow,  that,  al- 
tho  the  mean  annual  preceffion,  proceeding  from  the  joint  adtions  of  the 
iun  and  moon,  were  50//;  yet  the  apparent  annual  preceffion  might  fome- 
times  exceed,  and  fometimes  fall  fhort,  of  that  mean  quantity,  accord¬ 
ing  to  the  various  fituations  of  the  nodes  of  the  moon’s  orbit. 

In  1727,  when  my  inftrument  was  firft  fet  up,  the  moon’s  attending 
node  was  near  the  beginning  of  aries and  confequently,  her  orbit  was  as 
muen  inclined  to  the  equator,  as  it  can  at  any  time  be ,  and  then  the  ap¬ 
parent 
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parent  annual  precelfion  was  found,  by  my  firft  year’s  obfervations,  to 
be  greater  than  the  mean :  which  proved,  that  the  liars  near  the  equi¬ 
noctial  colure,  whofe  declinations  are  moll  of  all  affedled  by  the  pre¬ 
celfion,  had  changed  theirs ,  above  ^  more  than  a  precelfion  of  50" 
would  have  caufed.  The  fucceeding  years  obfervations  proved  the  fame 
thing  ;  and  in  3  or  4  years  time  the  difference  became  lo  ^conliderable, 
as  to  leave  no  room  to  fufpeCl,  that  it  was  owing  to  any  imperfection, 
either  of  the  inllrument  or  obfervations. 

But  fome  of  the  liars,  which  I  had  obferved,  that  were  near  the  fol- 
Ititial  colure,  having  appeared  to  move,  during  the  fame  time,  in  a 
manner  contrary  to  what  they  ought  to  have  done,  by  an  increafe 
in  the  precelfion ;  and  the  deviations  in  them  being  as  remarkable  as 
in  the  others,  I  perceived  that  fomething  more,  than  a  meer  change 
in  the  quantity  of  the  precelfion,  would  be  requilite  to  folve  this  part 
of  the  phenomenon.  Upon  comparing  my  obfervations  of  liars  near  the 
folllitial  colure,  that  were  almofl  oppofite  to  each  other  in  right  afcen- 
fion,  I  found,  that  they  were  equally  affedled  by  this  caufe  *,  for  whillt 
y  draconis  appeared  to  have  moved  northward,  the  fmall  liar,  which  is 
the  35th  Camelopardali  Hevel  in  the  Britijh  catalogue,  feem’d  to  have 
gone  as  much  towards  the  fouth  :  which  fhew’d,  that  this  apparent  mo¬ 
tion,  in  both  thofe  liars,  might  proceed  from  a  nutation  in  the  earth’s 
axis*,  whereas  the  comparifon  of  my  obfervations  of  the  fame  liars* 
formerly  enabled  me  to  draw  a  different  conclufion,  with  refpeCt  to  the 
caufe  of  the  annual  aberrations  anfing  from  the  motion  of  light.  For 
the  apparent  alteration  in  y  draconis ,  Irom  that  caufe,  being  as  great  a-- 
gain  as  in  the  other  fmall  liar,  proved,  that  that  phenomenon  did  not 
proceed  from  a  nutation  of  the  earth’s  axis ;  as,  on  the  contrary,  this  may. 
Upon  making  the  like  comparifon  between  the  obfervations  of  other  liars, 
that  lie  nearly  oppofite  in  right  afcenfion,  whatever  their  fituations  were 
with  refpeCl  to  the  cardinal  points  of  the  equator,  it  appeared,  that  their 
change  of  declination  was  nearly  equal,  but  contrary ;  and  fuch  as  a  nu¬ 
tation  or  motion  of  the  earth’s  axis  would  effedl. 

The  moon’s  afcending  node  being  got  back  towards  the  beginning  of 
capricorn  in  1732,  the  liars  near  the  equinodlial  colure  appeared,  about 
that  time,  to  change  their  declinations  no  more,  than  a  precelfion  of  50^ 
required ;  whilH  fome  of  thofe  near  the  folllitial  colure  altered  theirs  above 
2"  in  a  year  lefs,  than  they  ought.  Soon  after,  I  perceived  the  annual 
change  of  declination  of  the  former  to  be  diminilhed,  fo  as  to  become 
lefs  than  50"  of  precelfion  would  caufe ;  and  it  continued  to  diminilh 
till  1736,  when  the  moon’s  afcending  node  was  about  the  beginning  of 
libra,  and  her  orbit  had  the  leaf  inclination  to  the  equator.  But  by  this 
time,  fome  of  the  liars  near  the  folllitial  colure  had  altered  their  decli¬ 
nations  18"  lefs ,  fmce  1727,  than  they  ought  to  have  done  from  a  pre- 
celfion  of  50".  For  y  draconis ,  which  in  thofe  9  years  Ihould  have  gone 
about  8"  more  foutherly,  was  obferved  in  1736,  to  appear  10"  more 
northerly ,  than  it  did  in  1727. 

As 
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As  this  appearance  in  y  draconis ,  indicated  a  diminution  of  the  incliria-* 
tion  of  the  earth’s  axis  to  the  plane  of  the  ecliptic  *,  and  as  leveral  Aftro- 
nomers  have  fuppofed  that  inclination  to  diminilli  regularly  :  if  this 
phenomenon  depended  upon  fuch  a  caufe,  and  amounted  to  1 8"  in  9  years, 
the  obliquity  of  the  ecliptic  would,  at  that  fate,  alter  a  whole  minute  in 
30  years  ;  which  is  much  fatter  than  any  obfervations,  before  made,  would 
allow.  I  had  reafon  therefore  to  think,  that  fome  part  of  this  motion  at 
the  lead,  if  not  the  whole  y  was  owing  to  the  moon’s  a&ion  upon  the 
equatorial  parts  of  the  earth ;  which  I  conceived,  might  caufe  a  libratory 
motion  of  the  earth’s  axis.  But  as  I  was  unable  to  judge,  from,  only  9 
years  obfervations,  whether  the  axis  would  entirely  recover  the  fame  po¬ 
rtion,  that  it  had  in  1727.  I  found  it  neceflary  to  continue  my  obfer¬ 
vations  thro*  a  whole  period  of  the  moon’s  nodes ;  at  the  end  of  which 
I  had  the  fatisfa&ion  to  fee,  that  the  ttars  returned  into  the  fame  pofitions 
again ;  as  if  there  had  been  no  alteration  at  all  in  the  inclination  of  the 
earth’s  axis :  which  fully  convinced  me,  that  I  had  gueffed  rightly  as  tp 
the  caufe  of  the  phenomena .  This  circumttance  proves  likewife,  that  if 
there  be  a  gradual  diminution  of  the  obliquity  of  the  ecliptic  ;  it  does 
not  arife  only  from  an  alteration  in  the  pofition  of  the  earth’s  axis,  but 
rather  from  fome  change  in  the  plane  of  the  ecliptic  itfelf:  becaufe  the 
ttars,  at  the  end  of  the  period  of  the  moon’s  nodes,  appeared  in  the  fame 
places,  with  refped  to  the  equator,  as  they  ought  to  have  done,  if  the 
earth’s  axis  had  retained  the  lame  inclination  to  an  invariable  plane. 

During  the  courfe  of  my  obfervations,  as  Mr  Machin  was  employed  in 
considering  the  theory  of  gravity,  and  it’s  confequences,  with  regard  to 
the  celeftial  motions  j  I  acquainted  him  with  the  phenomena  that  I  had 
obttrved :  and  at  the  fame  time  mentioned,  what  I  fufpe&ed  to  be  the 
caufe  of  them.  He  foon  after  fent  me  a  table,  containing  the  quantity 
of  the  annual  preceiTion  in  the  various  pofitions  of  the  moon’s  nodes,  as 
alfo  the  eorrefponding  nutations  of  the  earth’s  axis ;  which  was  comput¬ 
ed  upon  the  fuppojition ,  that  the  mean  annual  precefllon  is  50",  and 
that  the  whole  is  governed  by  the  pole  of  the  moon’s  orbit  only :  and 
therefore  he  imagined,  that  the  numbers  in  the  table  would  be  too  large \ 
as  in  fad;  they  were  found  to  be.  But  it  appeared,  that  the  changes 
which  I  had  obttrved,  both  in  the  annual  precefllon  and  nutation,  kept 
the  fame  law,  as  to  increafing  and  decreafing,  with  the  numbers  of  his 
table.  Thofe  were  calculated  upon  the  fuppoMon,  that  the  pole  of  the 
equator,  during  a  period  of  the  moon’s  nodes,  moved'  round  in  the  pe¬ 
riphery  of  a  little  circle,  whofe  center  was  230  29'  djftant  frrm  the  pole 
of  the  ecliptic  having  itfelf  alfo  an  angular  motion  of  50*  in  a  year, 
about  the  lame  pole :  the  north  pole  of  the  equator  was  conceived  to  be 
m  that  part  of  the  fmall  circle,  which  is  fartheft  from  the  N.  pole  of  the 
ecliptic,  at  the  time  when  the  moon’s  attending  node  is  in  the  begin¬ 
ning  of  aries  •  and  m  the  oppolite  point  of  it,  when  the  lame  node  is  in 
kbit  a. 
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Such  an  hypothecs  will  account  for  an  acceleration  and  retardation  of 
the  annual  precefiion  ;  as  alfo  lor  a  nutation  of  the  earth’s  axis :  and  if 
the  diameter  of  the  little  circle  be  fuppofed  equal  to  18";  which  is  the 
whole  quantity  of  the  nutation,  as  collected  from  my  obfervations  of  y 
draconis :  then  all  the  -phenomena  in  the  feveral  liars  which  I  obferved, 
will  be  very  nearly  folved  by  it. 

Fig.  i.  Let  P  reprefen.t  the  mean  place  of  the  pole  of  the  equator,  about 

which  point,  as  a  center,  fuppofe  the  true  pole  to  move  in  the  circle 
AB  C  by  whofe  diameter  is  1 8".  Let  E  be  the  pole  ol  the  ecliptic,  and 
EP  be  equal  to  the  mean  diftance  between  the  poles  of  the  equator  and 
ecliptic ;  and  iiippofe  the  true  pole  of  the  equator  to  be  at  Ay  when  the 
moon’s  afcending  node  is  in  the  beginning  of  aries  *,  and  at  P,  when  the 
node  gets  back  to  capricorn  ;  and  at  C,  when  the  fame  node  is  in  libra  ; 
at  which  time  the  .IN .  pole  of  the  equator  being  nearer  the  N.  pole  of 
the  ecliptic,  by  the  whole  diameter  of  the  little  circle  AC  equal  to  18"; 
the  obliquity  of  the  ecliptic  will  then  be  fo  much  lefs  than  it  was, 
when  the  moon’s  afcending  node  was  in  aries.  The  point  P  is  fuppofed 
to  move  round  Ey  with  an  equal  retrograde  motion,  anfwerable  to  the 
mean  preceiTion  arifing  from  the  joint  adlions  of  the  fun  and  moon :  while 
the  true  pole  of  the  equator  moves  round  P,  in  the  circumference  ABC 
By  with  a  retrograde  motion  iikewife,  in  a  period  of  the  moon’s  nodes, 
or  of  eighteen  years,  and  feven  months.  By  this  means,  when  the  moon’s 
afcending  node  is  in  aries y  and  the  true  pole  of  the  equator  at  Ay  is  mov¬ 
ing  from  A  towards  B :  it  will  approach  the  liars,  that  come  to  the  me¬ 
ridian  with  the  fun  about  the  vernal  equinox;  and  recede  from  thole 
that  come  with  the  fun  near  the  autumnal  equinox,  / 'after  than  the  mean 
pole  P  does.  So  that,  while  the  moon’s  node  goes  back  Irom  aries  to 
capricorny  the  apparent  preceflion  will  feem  fo  much  greater  than  the 
mean ;  as  to  caule  the  liars,  that  lie  in  the  equinodial  colure,  to  have 
altered  their  declination  in  about  4  years  and  8  months,  more  than 
the  mean  precdlion  would  do :  and  in  the  fame  time,  the  N.  pole  of  the 
equator  will  feem  to  have  approached  the  liars,  that  come  to  the  meridi¬ 
an  with  the  fun  at  our  winter  folllice,  about  9" ;  and  to  have  receded  as 
\  much  from  thofe,  that  come  with  the  fun  at  the  lummer- folllice. 

Thus  the  phenomena  before  recited  are  in  general  conformable  to  this 
Fig.  2.  hypothefis.  But  to  .be  more  particular ;  let  S  be  the  place  of  a  liar,  P  S 
the  circie  of  declination  palling  thro’  it,  reprefenting  it’s  diftance  irom 
the  mean  pole,  and  y  PS  it’s  mean  right  afcenfion.  Then  if  0  and  P 
be  the  points,  where  the  circle  of  declination  cuts  the  little  circle  AB  CD-, 
the  true  pole  will  be  nearelt  that  liar  at  O,  and  farthell  from  it  at  R ; 
the  whole  difference  amounting  to  18",  or  to  the  diameter  of  the  little 
circle.  As  the  true  pole  of  the  equator  is  fuppofed  to  be  at  Ay  when 
the  moon  s  afcending  node  is  in  aries ;  and  at  P,  when  that  node  gets 
beck  to  capricorn ;  and  the  angular  motion  of  the  true  pole  about  P,  is 
Iikewife  fuppofed  equal  to  that  of  the  moon’s  node  about  A,  or  the 
pole  of  the  ecliptic :  fince,  in  thefe  cafes,  the  true  pole  of  the  equator 
*  is 
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is  go  degrees  before  the  moon’s  afeending  node,  itmuft  be  fo  in  all 
others. 

When  the  true  pole  is  at  A ,  it  will  be  at  the  fame  diftance  from  the 
ftars  that  lie  in  the  equinodfial  colure,  as  the  mean  pole  P  is,  for  I  neg¬ 
lect  at  prefent  the  cafe  of  fuch  ftars  as  are  very  near  the  pole  of  the  equa¬ 
tor  ;  and  as  the  true  pole  recedes  back  from  A  towards  B,  it  will  approach 
the  ftars,  that  lie  in  that  part  of  the  colure  reprefented  by  P  v  ;  and 
recede  from  thofe,  that  lie  in  P  ^  *,  not  indeed  with  an  equable  motion  ^ 
but  in  the  ratio  of  the  fine  of  the  diftance  of  the  moon’s  node  from  the 
beginning  of  aries.  For  if  the  node  be  fuppofed  to  have  gone  backwards 
from  aries  30°,  or  to  the  beginning  of  pi  fees  \  the  point,  which  repre- 
fents  the  place  of  the  true  pole,  will  in  the  mean  time,  have  moved  in 
the  little  circle,  thro’  an  arc,  as  AO,  of  30°  Jikewife:  and  would  there¬ 
fore  in  effedt  have  approached  the  ftars  that  lie  in  the  equinodfial  colure 
P  t,  and  have  receded  from  thofe  that  lie  in  P  =^,  4"  ~ ;  which  is  the 
fine  of  30 0  to  the  radius  AP.  For  if  a  perpendicular  fall  from  0  upon 
PA,  it  may  be  conceived  as  part  of  a  great  circle,  paffing  thro’  the  true 
pole  and  any  ftar  lying  in  the  equinodfial  colure.  Now  the  fame  pro¬ 
portion,  that  holds  in  thefe  ftars,  will  obtain  likewife  in  all  others ;  and 
from  hence  we  may  colledf  a  general  rule,  for  finding  how  much  nearer 
or  farther,  any  particular  ftar  is,  to  or  from,  the  mean  pole,  in  any  gi¬ 
ven  pofition  of  the  moon’s  node. 

For,  if  from  the  R.  afcenfiion  of  the  ftar,  we  fubftradt  the  diftance  of  the 
moon's  afeending  node  from  aries  \  then  the  radius  will  be  to  the  fine  of  the 
remainder,  as  g" ,  is  to  the  number  of  feconds,  that  the  ftar  is  nearer  to,  or 
farther  from  the  true,  than  the  mean  pole .  When  that  remainder  is  lefs 
than  1800,  the  ftar  is  nearer  to  the  true,  than  to  the  mean  pole  \  and 
the  contrary,  when  it  is  greater  than  1800. 

This  motion  of  the  true  pole,  about  the  mean  at  P ,  will  alfo  produce 
a  change  in  the  R.  afeenftons  of  the  ftars,  and  in  the  places  of  the  equi- 
nodtial  points  ;  as  well  as  in  the  obliquity  of  the  ecliptic  :  and  the  quan¬ 
tity  of  the  equations,  in  either  of  thefe  cafes,  may  be  eafily  computed 
for  any  given  pofition  of  the  moon’s  nodes.  But  as  it  may  be  needlefs, 
to  dwell  longer  on  the  explication  of  the  hypothecs ;  I  fhall  now  pro¬ 
ceed  to  fhew  it’s  correfpondency  with  the  phenomena,  relating  to  the 
alterations  of  the  polar  diftances  of  fome  of  the  ftars  which  I  have  ob- 
ferved  :  by  laying  before  your  Lordfhip  the  obfervations  themfelves,  to¬ 
gether  with  the  computations  that  are  neceffary  *,  in  order  to  form  a  right 
judgment  about  the  caufe  of  thefe  appearances. 

I  have  endeavoured  to  find  the  exadt  quantity  of  the  mean  preceffion 
of  the  equinodfial  points,  by  comparing  my  own  obfervations  made  at 
Greenwich,  with  thofe  of  Tycho  Brahe  and  others,  which  I  judged  to  be 
moft  proper  for  that  purpofe.  But  as  many  of  the  ftars,  which  I  com¬ 
pared,  gave  a  different  quantity  j  I  fhall  affume  the  mean  refult ;  which 
gives  a  preceffion  of  one  degree  in  feventy-one  years  and  an  half:  this 
agreeing  very  well  likewife  with  my  obfervations  that  were  taken  at 
VOL.  X.  Part  i.  G  Wanfted . 
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IVanfied.  The  numbers  in  the  following  tables,  which  exprefs  the  change 
of  declination  in  each  ftar,  are  computed  upon  the  fuppofition,  that  the 
mean  obliquity  of  the  ecliptic  was  230.  28k  30ft,  and  that  it  continued 
the  fame ,  during  the  whole  courfe  of  my  obfervations.  And  as  the 
moon’s  afcending  node  was  in  the  beginning  of  aries  about  March  27th 
1727,  I  have  reduced  the  place  of  each  ftar  to  that  time;  by  allowing 
the  proper  change  of  declination  from  that  day,  to  the  day  ol  each  re- 
fpecftive  obfervation. 

It  being  alfo  neceffary  to  make  an  allowance  for  the  aberrations  of 
light  ;  I  have  again  examined  my  obfervations,  that  were  moft  proper  to 
determine  the  tranfverfe  axis  of  the  ellipfis,  which  each  ftar  leems  to 
defcribe ;  and  have  found  it  to  be  neareft  to  40" ;  which  number  I  there¬ 
fore  make  ufe  of  in  the  following  computations. 

The  divifions  or  points  upon  the  limb  of  my  fedtor  are  placed  five 
minutes  of  a  degree  from  each  other;  and  are  numbered  fo,  as  to  fhew 
the  polar  diftances  nearly ;  the  true  polar  diftance  exceeding  that,  which 
is  fhewn  by  the  inftrument,  about  ft.  35".  When  I  firft  began  to  ob- 
ferve,  I  generally  made  ufe  of  that  point  on  the  limb,  which  was  neareft 
to  the  ftar’s  polar  diftance,  without  regarding  whether  it  was  more  nor¬ 
therly,  or  more  foutherly  than  the  ftar :  but  as  it  fometimes  happened,, 
that  the  original  point,  with  which  I  at  firft  compared  the  ftar,  be¬ 
came,  in  procefs  of  time,  pretty  remote  from  it ;  I  afterwards  brought 
the  plummet  to  another  point,  that  was  nearer  to  it ;  and  carefully  ex¬ 
amined,  what  number  of  revolutions  of  the  fcrew  of  the  Micrometer, 
&c.  correfponded  to  the  diftance  between  the  different  points,  that  I  had 
made  ufe  of :  by  which  means  I  was  able  to  reduce  all  the  obfervations 
of  the  fame  ftar  to  the  fame  point,  without  fuppofing  the  feveral  divifions 
to  be  accurately  f  afunder. 

I  have  expreffed  the  diftance  of  each  ftar  from  the  point  of  the  arc, 
with  which  it  was  compared,  in  feconds  of  a  degree  and  tenth  parts  of  a 
fecond,  exadtly  as  it  was  colle&ed  from  the  obfervations ;  altho*  I  am 
fenfible,  that  the  obfervations  themfelves  are  liable  to  an  error  of  more 
than  a  whole  fecond ;  becaufe  I  meet  with  fome,  that  have  been  made 
within  two  or  three  days  of  each  other,  that  differ  2",  even  when  they 
are  not  marked  as  defective  in  any  reipeCt. 

It  would  be  too  tedious,  to  fet  down  the  whole  number  of  the  obfer¬ 
vations  that  I  have  made ;  and  therefore  I  ffiall  give  only  enough  of 
them,  to  fhew  their  correfpondency  with  the  ’forementioned  hypothefis 
in  the  feveral  years,  wherein  any  were  made  of  the  ftars  here  recited. 
When  feveral  obfervations  have  been  taken  of  the  fame  ftar,  within  a  few 
days  of  each  other ;  I  have  either  fet  down  the  mean  refult,  or  that 
obfervation  which  beft  agreed  with  it.  I  have  likewife  commonly 
chofen  thofe,  that  were  made  near  the  fame  feafon  of  the  year,  in  fuch 
ftars  as  gave  me  the  opportunity  of  making  that  choice;  particularly 
in  y  draconis ,  which  was  generally  obferved  about  the  end  of  Auguft  or 
the  beginning  of  Septetnber ;  that  being  the  ufual  time,  when  I  went  to 

JVanfted 
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IVanfied  on  purpofe  to  oblerve  both  that ,  and  alfo  forne  of  the  ftars  in  the 
great  Bear.  But  the  weather  proving  cloudy  at  that  feaion  in  1 744, 
prevented  my  making  a  Tingle  obfervation,  either  of  y  draconis ,  or  any 
other  ftar,  while  I  was  there ;  which  is  the  caufe  of  one  vacancy  in  a  feries 
of  20  fucceeding  years,  wherein  that  particular  ftar  had  been  obferved. 
Such  ftars,  as  were  either  not  vifible  in  the  day-time,  towards  the  begin¬ 
ning  of  Sep  ember ,  or  came  at  fuch  hours  in  the  night,  as  would  have  in¬ 
commoded  the  family  of  the  houfe  wherein  the  inftrument  is  fixed,  were 
but  feldom  obferved,  after  I  went  to  refide  at  Oxford :  which  is  the  rea- 
fon,  why  the  feries  of  obfervations  of  thofe  is  fo  imperfect,  as  fometimes 
to  leave  a  chafm  for  feveral  years  together.  But  notwithftanding  this, 

I  doubt  not,  but  upon  the  whole  they  will  be  found  fufftcient,  to  fatisfy 
your  Lordfhip  of  the  general  correfpondency  between  the  hypothecs  and 
the  phtenomena^  in  the  feveral  ftars  j  however  different  their  fituations 
are,  with  relpeCt  to  the  cardinal  points  of  the  equator. 

As  I  made  more  obfervations  of  y  draconis  than  of  any  other  ftar ;  and 
it  being  likewife  very  near  the  zenith  of  JVanfted ;  I  will  begin  with  the 
recital  of  fome  of  them.  The  point  upon  the  limb,  with  which  this 
ftar  was  compared,  was  38°.  if  from  the  N.  pole  of  the  equator,  ac¬ 
cording  to  the  numbers  of  the  arc  of  my  febior.  The  firft  column,  in 
the  following  table,  fthews  the  year  and  the  day  of  the  month,  when  the 
obfervations  were  made  ;  the  next  gives  the  number  of  feconds ,  that  the 
ftar  was  found  to  be  S.  of  38°.  if :  the  third  contains  the  alterations  of 
the  polar  diftance,  which  the  mean  preceftion,  at  the  rate  of  one  degree 
in  71  ~  years,  would  caufe  in  this  ftar,  from  March  27th  1727,  to  the 
day  on  which  the  obfervation  was  taken :  the  fourth  fhews  the  aberra¬ 
tions  of  light :  the  fifth,  the  equations  arifing  from  the  ’forementioned 
hypo  thefts :  and  the  ftxth  gives  the  mean  diftance  of  the  ftar  from  the 
point  with  which  it  was  compared,  found,  by  collecting  the  feveral  num¬ 
bers,  according  to  their  ftgns,  in  ihe  3d,  4th,  and  5th  columns,  and 
applying  them  to  the  obferved  diftances  contain’d  in  the  lecond. 

If  the  obfervations  had  been  perfectly  exaCt,  and  the  feveral  equations 
of  their  due  quantity ;  then  all  the  numbers  ill  the  laft  column  would 
have  been  equal ;  but  ftnce  they  differ  a  little  from  one  another ;  if  the 
mean  of  all  be  taken,  and  the  extremes  are  compared  with  it,  we  (hall 
find  no  greater  difference,  than  what  may  be  fuppofed  to  arife  from  the 
uncertainty  of  the  obfervations  themfelves  ;  it  no  where  amounting  to 
more  than  p.  The  hypothefts  therefore  fee  ms,  in  this  ftar,  to  agree 
extremely  well  with  the  obfervations  here  fet  down  •,  but  as  I  had  made 
above  300  of  it  *,  I  took  the  trouble  of  comparing  each  of  them  with 
the  -hypothefts :  and  altho’  it  might  have  been  expeCted,  that,  in  fo 
large  a  number,  fome  great  errors  would  have  occurred  *,  yet  there 
are  very  few,  only  1  r,  that  differ  from  the  mean  of  thefe  fo  much  as  1"  \ 
and  not  one  that  differs  fo  much  as  f'.  This  furpriftng  agreement, 
therefore,  in  fo  long  a  ieries  ot  obfervations,  taken  in  all  the  various 
feafons  ot  the  year,  as  well  as  in  the  different  pofitions  of  the  moon’s 

G  2  nodes. 
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nodes,  feems  to  be  a  fufficient  proof  of  the  truth,  both  of  this  hypothefis, 
and  alfo  of  that  which  I  formerly  advanced,  relating  to  the  aberrations 
of  light  •,  fince  the  polar  diftance  in  this  ftar  may  differ,  in  certain  cir- 
cumftances,  almoft  a  minute,  viz.  56 "f,  if  the  corrections  refulting 
from  both  thefe  hypothefes  are  negleCted  *,  whereas,  when  thofe  equa¬ 
tions  are  rightly  applied,  the  mean  place  of  the  ftar  comes  out  the  fame* 
as  nearly,  as  can  be  reafonably  expeCted. 


y  Draconis 

South  of 

0  / 

38.  23 

Precef- 

fion. 

Aberra¬ 

tion. 

Nuta¬ 

tion. 

Mean 

Dift. 

1727  September  3 

1728  March  18 

September  6 

1729  March  6 

it 

70.5 

108.7 

70.2 

108.3 

11 

—  04 

—  0.8 

—  1 .2 

—  1.6 

// 

T  l9-2 

—  19.0 

+  >9-3 

—  >9-3 

/1 

—  8.9 

—  8.6 

—  8.1 

—  74 

// 

80.4 

80.3 

80.2 

80.0 

September  8 

1730  September  8 

1731  September  8 

1732  September  6 

69.4 

68.0 

66. 0 
64.3 

—  2.1 

—  2.9 

—  3.8 

—  4-6 

+  '9-3 
+  19-3 
+  >9  3 

+  *9-3 

—  6.4 

—  3-9 

—  1.0 

-j-  2.0 

80.2 
80.5 
80.  c 
81.0 

1733  Auguft  29 

1734  Auguft  1 1 

1 73 5  September  10 

1736  September  9 

60.8 

62.3 

60.0 

59-3 

—  54 

—  6.2 

—  7.1 

8.0 

+  '9° 

+  169 
4-  »9  3 
+  >9-3 

+  4.8 

+  6-9 
+  7-9 
+  9'° 

79.2 

79  9 
80. 1 

79.6 

1737  September  6 

1738  September  13 

1739  September  2 

1740  September  5 

1741  September  2 

60  8 
62.0 
66.6 

70  8  \ 

754 

8.8 
— •  9.6 

—  10.5 

—  11.3 

—  12. 1 

4-  194 
4*  19.3 

4-  19.2 

4-193 

4-  19.2 

4-  8.5 

4"  7.0 

4-  4  7 
+  1.9 
—  1.1 

79.8 

78.7 
80.0 

80.7 

8 1 .4 

1 742  September  5 

1743  September  2 

1745  September  3 

1746  September  17 

1747  September  2 

76.7 

8 1  6 
86.3 
86.5 
86.1 

—  12.9 

—  1-37 

—  15.4 

—  16.2 

—  17.0 

+  "9-3 
4-  19. i 
4-  19.2 
4-  19  2 
4-  19.2 

—  4.0 
-64 

—  8,9, 

-  8.7 

-  7.6 

79. 1 

80.6 

8 1 .2 
80.8 

80.7 

i  made  about  250  obfervations  of  (3  draconis  %  which  I  find  correfpond 
as  well  with  the  hypothefis,  as  thofe  of  y,  but  fince  the  pofitions  of 
both  thefe  ftars,  in  refpeCt  to  the  folftitial  colure,  differ  but  little  from 
each  other ;  it  will  be  needlefs  to  fet  down  the  obfervations  of  (3.  I 
fhall  therefore  proceed  to  lay  before  your  Lordfifip,  fome  obfervations 
of  a  fmall  ftar,  that  is  almoft  oppofite  to  y  draconis  in  R.  afcenfion,  be¬ 
ing  the  35th  Camelopardali  Hovel,  in  the  Britijh  catalogue.  Mr  Flam- 
fteed,  indeed,  has  not  given  the  R.  afcenfion  of  this  ftar  *,  but  that  being 
neceffary  to  be  known,  in  order  to  compute  the  change  of  it’s  declina¬ 
tion  arifing  from  the  preceflion  of  the  equinox ;  I  compared  the  time  of 
it’s  tranfit  over  the  meridian,  with  that  of  fome  other  ftars  near  the 
-  ■  ;  '  fame 
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fame  parallel  •,  whereby  I  found,  that  it’s  R.  afcenfion  was  #5 °*  of-  f 
at  the  beginning  of  the  year  1737. 

This  fmall  ftar  was  compared  with  the  fame  point  of  the  limb  of 
my  fedlor,  as  y  draconis  ;  and  the  fecond  column,  in  the  following  table, 
fhews  how  many  feconds  it  was  found  to  be  S.  of  that  point,  at  the 
time  of  each  refpedtive  obfervation.  The  other  columns  contain,  as  in 
the  foregoing  table,  the  equations  that  are,  neceffary  to  find,  what  it’s 
mean  diftance  from  the  fame  point  would  have  been  on  March  27th 
1727,  which  is  exhibited  in  the  laft  column.  The  whole  number  of 
my  obfervations  of  this  liar  did  not  much  exceed  40 ;  the  greateft 
part  of  which  were  made  before  1730  ;  in  fome  of  the  following  years 
none  were  taken  •,  and  only  a  fingle  one  in  any  other,  except  in 
1739.  However,  their  correfpondency  feems  fufficient  to  evince  the 
truth  of  the  hypothefis  :  for  if  the  mean  of  thefe,  contain’d  in  the  ta¬ 
ble,  be  taken,  not  one,  among  the  reft  of  the  obfervations,  will  differ 
from  it  more  than. 


3-3 Camelopard. 

He -velii. 

South  of 

0  / 

38.  23 

Precef- 

iion. 

Aberra¬ 

tion. 

Nutation. 

Mean 

Did. 

South 

//• 

11 

// 

/1. 

u 

172.7  Odtober 

20 

73-6 

+  0.9 

— 

6.7 

8.9 

76.7 

1728  January 

12 

60.8 

1.2 

6. 1 

S.S 

76.9 

March 

1 

5.7.8 

1.4 

9.4 

87 

77.3 

September 

26 

75.2 

2’3 

— 

8,8. 

8  1 

76.8 

1729  February 

26 

1  56-4 

2,8 

9.4 

7.6 

76  2 

1730  March 

3 

57-8 

4.4 

94 

5-4 

77  0 

1731  February 

5 

59  i 

5.6 

s ; 

+ 

3.0 

76.2 

*733  January 

3 1 

64-.  1 

8.7 

8.2 

— 

29. 

78.1 

1738  December 

30 

61.8 

17.2 

4  3 

6,5 

76.8 

1739  February 

4 

56.9 

J7>3 

8.5 

6.3 

76  4 

1740  January 

20 

56.0 

1 8.6 

7.0 

— - 

4.0 

77  6 

1747  February 

27 

32  3 

28.3 

9  4 

-f- 

8  4 

78.6 

The  obfervations  of  the  foregoing  ftars  are  the  moft  proper,  to  prove- 
the  change  of  the  inclination  of  the  earth’s  axis  to  the  plane  of  the  eclip¬ 
tic;  thole  which  follow,,  will  fhew  in  what  manner  the  ftars,  that  lie 
near  the  equinodtial  colure,  are  affedted,  as  well  as  others,,  that  are 
differently  fituated,  with  refpedt  to  the  cardinal  points-  of  the  equator. 
Some  ol  thefe  ftars  are  indeed  more  remote  from  the  zenith,  than  I 
would  have  chofen,  if  there  had  been,  others,,  of  equal  luftre,  in  more 
proper  pofitions ;  becaufe  experience  has  long  fince  taught  me,  that 
the  obfervations  of  fiich.  ftars,  as  lie  near  the  zenith,  do  generally  a  - 
gree  beft  with  one  another,  and  are  therefore  the  fitted:  to  prove  the 
truth  of  any  hypothefis.  I  fhall  begin  with  thofe  near  the  vernak 

equinox. 
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equinox,  cc  Caffiopecc  was  compared  with  the  point  marked  340,  55/> 
and  at  firft  was  found  to  be  more  foutheriy ,  but  afterwards  became  more 
northerly  than  that  point,  as  in  the  following  table 3  the  laft  column  of 
which  fhews  it’s  mean  diftance  S .  of  that  point  on  March  27,  1727. 
The  obfervation  of  Dec.  23,  1 738,  differs  3"  from  the  mean  of  the  others  3 
as  does  alfo  another,  that  was  taken  5  days  after  this ;  neither  or  which 
being  marked  as  uncertain  ,  I  judged  it  proper  to  infert  one  of  them ; 
altho*  they  give  the  mean  place  of  the  ftar  near  2"  more  northerly  than 
any  other,  in  a  feries  of  above  1 00 ;  all  of  which  correlpond,  with  the 
mean  of  thefe  here  recited,  within  lefs  than  2"*  excepting  two,  that  give 
the  liars  mean  diftance  almoft  3"  more  foutheriy  •,  but  thefe  laft  mentioned 
are  marked  as  dubious  ;  and  indeed  they  appear  to  have  been  bad,  by 
comparing  them  with  feveral  others,  that  were  made  near  the  fame  time, 
from  which  they  differ  almoft  2//. 


cl  Cajjiopect . 

South  of 

0  / 

34-  ^ 

Precef- 

fion. 

Aberra¬ 

tion. 

Nuta¬ 

tion. 

1 

Mean 

Dift. 

South 

11 

11 

// 

// 

// 

1727  September 

9 

5S-° 

+  9-° 

+ 

2.2 

4* 

2.4 

68.6 

1728  September 

*7 

30.8 

29  4 

4* 

4.6 

5.2 

70  O 

1729  June 

8 

33-7 

43.8 

— - 

163 

6.8 

70.0 

December 

1 

3 

N.  9  4 

53-3 

4~ 

16.5 

7-7 

68.3 

1730  June 

1 1 

S.  138 

64.0 

— 

16  2 

84 

7OO 

December 

9 

N.  30  8 

73-8 

4- 

16.3 

8.8 

68.1 

1732  January 

8 

N.  49  2 

93-4 

1 2.9 

8.9 

68.0 

1733  January 

2 1 

64  8 

1 16.0 

4- 

1 0  0 

7-9 

69.1 

1734  June 

13 

62.8 

143.8 

— . 

16. 1 

5-° 

69  9 

December 

1 1 

103  4 

1 53*7 

+ 

16.2 

4- 

37 

68.2 

1738  December 

23 

176.3 

234.0 

4- 

13.2 

■ — 

7.2 

65.7 

1740  June 

2 

1 69. 1 

2628 

— 

16.5 

— 

8.9 

68.3 

1747  February 

27 

332.3 

397-° 

4- 

0.2 

-h 

47 

69  6 

Altho*  I  have  taken  no  obfervation  of  v  Perfei  fmce  Jan.  22,  1 740  •, 
yet,  as  this  ftar  is  very  near  the  zenith,  and  a  fufficient  number  were 
made  about  the  times  when  the  equation,  refulting  from  the  hypothefis, 
was  at  it’s  maximum  \  I  judged  it  proper  to  infert  fome  of  them  in  the 
next  table  •,  the  laft  column  or  which  fhews,  how  much  the  liar’s  mean 
diftance  was  S.  of  38°.  20'.  on  March  27,  1727,  Among  near  60  ob¬ 
servations  I  meet  with  2  only,  that  differ  from  the  mean  of  thefe  fo  much 
as  2." ;  and  thole  differ  almoft  as  much  from  the  mean  of  others,  that 
were  taken  near  the  fame  time  :  fo  that  the  hypothefis  feems  to  corre¬ 
spond,  in  general,  with  the  obfervations  of  this  ftar  as  well,  as  with  ei¬ 
ther  of  the  foregoing. 


y  Perfei. 
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T  Perfei . 

South  of 
0  f 

38.  20 

Precef- 

fion 

Aberra¬ 

tion. 

Nuta¬ 

tion. 

Mean 

Dift. 

South 

1727  September  16 
December  29 

1728  December  21 

1729  December  2 

// 

60. 1 

39-7 

22.5 

S.  9.2 

n 

+  7-4 

1 1.9 

27.2 

42.0 

// 

—  3.2 

+  129 

I  2  8 

II  5 

// 

+  6.7 
7-2 

87 

9-c 

/1 

71.0 

7i -7 
71.2 

7,-7 

1731  January  3 

1732  January  8 

1733  January  21 

1738  December  23 

1740  January  22 

N.  8.2 
22.0 
34.6 

1 17.0 
i32-5 

59.0 
74.8 
91  0 
183  4 
200.2 

1 2.8 
12  7 

1 1.7 
;  2.8 
11. 7 

8. 3 
6-7 

+  4-3 
—  90 
8.6 

71.9 

72.2 
72.4 

70.2 
70.8 

Arter  the  laft  recited  obfervations,  it  may  perhaps  feem  needlefs  to 
add  thofe  of  a  Perfei ,  which  is  farther  from  the  zenith ;  but  however,  as 
this  If ar  lies  very  nearly  at  aa  equal  diffance  from  the  equinoctial  and 
folftitial  colures,  and  the  fenes  of  obfervations  of  it  is  fomewhat  more 
complete,  than  that  of  r  Perfei  -r  I  fhall  infert  one  at  leaft,  for  each  year 
wherein  it  has  been  obferved ;  whereby  it  may  appear,  that  the  hypothe¬ 
sis  lolves  th q. phenomena  of  ffars  in  this  fituation,  as  exactly  as  in  others: 
for  if  a  mean  be  taken  of  the  numbers  in  the  laft  column  of  the  follow¬ 
ing  table,  which  exprelfes  the  mean  diftance  of  the  ftar  S.  of  410.  f  on. 
March  27,  1727,,  it  will  agree  within  2"  with,  every  one  of  80  obferva¬ 
tions,  that  have  been  made  of  this  ftar.. 


(L  Perjei 

South  of 

0  / 

41.  5 

Precel 

fion. 

Aberra¬ 

tion. 

Nuta¬ 

tion. 

Mean 

Dift. 

South. 

1727  December  29 

1728  April 

JuJy  5 

December  1  3 

// 

'  :  79-4 

87.3 

94.6 

65.7 

// 

4-  10.3 

M-3 

17.7 

23.8 

;/ 

4-  1 1.4 

—  0.8 

—  11. 4 
4-  10.6 

// 

4-  7-9 

8.2 

8.3 
8.8 

// 

109.2 

109.2 

IC9-4 

108.9 

1729  December  3 

1731  January  3 

1732  January  8 

1 734  July  1 1 

53-4 
„  38.6 

26.8 
S.  21.3 

37-2 

52.3 

66.2 
101 .0 

9-7 

1 1 .4 

4-  1 1 .4 
—  11. 4 

8.9 
7.8 
4-  5.9 

—  1 .1 

109.2 
110.I  ! 

1 10.3 
109.8 

1738  December  24 
1740  January  21 

1747  February  27 

N-  56.3 
;  71-8 

182.3 

162.6 

]77-4 

275-4 

4-  1 1 .2 
10.9 
6.6 

9.0 
—  8.2 

4-  8.3 

108.5 

108.3 

108.0 

* 

Having  already  given  examples  of  ffars,  lying  near  both  the  foiitices 
and  the  vernal  equinox  5  I  fhall  now  add  the  obfervations  of  one,  that  is 
not  ar  from  the  autumnal  equinox,  viz.  r,  urfce  majoris ,  the  brighteft 
ftai  in  tuat  part  of  the  heavens,  which  approaches  die  zenith  of  Wanfted 
within  a  degree \  and  which,  by  reafon  of  it’s  luftre  and  pofttion,  gave 

me 
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me  the  opportunity  of  making  my  feries  of  oblervations  of  //,  more 
complete  than  of  many  others.  This  liar  was  compared  with  the  point 
marked  39  °.  if  and  was  S.  of  it  as  in  the  following  table  *,  wherein 
your  Lordfhip  will  fee,  that  the  obfervations  of  the  years  1740  and 
1741  give  the  polar  diftances  3"  greater,  than  the  mean  of  the  other 
years.  Had  there  been  only  a  fingle  obfervation  taken  in  either  of 
thofe  years,  part  of  this  apparent  difference  might  have  been  fuppofed  to 
arife  from  their  uncertainty  ;  but  as  there  were  8  obfervations  taken  with¬ 
in  a  week,  either  before  or  after  June  3,  1740,  which  agree  well  with 
each  other;  and  three  were  made  within  20  days  in  Sept.  1741,  which 
likewife  corresponded  with  each  other  ;  I  am  inclined  to  think,  that  the 
Toremention’d  differences  muff  be  owing  to  fomething  elfe,  befides  the 
error  of  the  obfervations.  This  phenomenon  therefore  may  deferve  the 
consideration  of  thofe  gentlemen,  who  have  employed  their  time  in 
making  computations  relating  to  the  quantity  of  the  effehts,  which  the 
power  of  gravity  may,  on  various  occafions,  produce.  For  I  fufpedt, 
that  the  pofition  of  the  moon’s  apogee,  as  well  as  of  her  nodes,  has  fome 
relation  to  the  apparent  motions  of  the  ftars  that  I  am  now  fpeaking  of. 

My  feries  of  obfervations  of  feveral  ftars  abound,  of  late  years,  with 
fo  many  and  long  interruptions ;  that  I  cannot  pretend  to  determine  this 
point ;  but  probably  the  differences  before  taken  notice  of  in  the  obferva¬ 
tions  of  a  CaJJiopee ,  and  fome  others  that  I  have  found  likewife  among 
the  obfervations  of  other  ftars,  that  are  not  here  recited,  may  be  owing 
to  fuch  a  caufe ;  which,  altho’  it  Should  not  have  any  large  Share  of  in¬ 
fluence,  may  yet,  in  certain  circumftances,  difcover  a  defeht  in  a  hypo- 
thefis,  that  pays  no  regard  at  all  to  it.  But  whether  thefe  differences 
do  arife  from  the  caufe  already  hinted  at  •,  or  whether  they  proceed  from 
any  defeht  of  the  hypothecs  itfelf  in  any  other  refpeht ;  it  will  not  be 
very  material  in  point  of  prahtice ;  fince  that  hypothefis,  as  it  was  be¬ 
fore  laid  down,  appears  to  be  fufficient  to  folve  all  the  phenomena ,  to 
as  great  a  degree  of  exadtnefs,  as  we  can  in  general  hope  or  expert  to 
make  obfervations.  For  if  I  take  the  mean  of  all  the  numbers  in  the  laft 
■column  of  the  following  table  for  n  urfe  majoris ,  and  compare  it  with 
any  one  of  1 64  obfervations  that  were  taken  of  it,  the  difference  will 
not  exceed 
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South  of 

0  / 

39*  l? 

Precef- 

fion. 

Aberra¬ 

tion. 

Nuta¬ 

tion. 

Mean 

Dift. 

South. 

n  Urf<£  Majoris 

// 

// 

// 

n 

// 

1727  O&ober 

17 

153-3 

—  10.2 

4- 

1 .0 

—  5.2 

138.9 

1728  January 

24 

176.4 

15.2 

— 

1 7.6 

5.8 

137.8 

July 

17 

150.8 

23.9 

4- 

17.8 

6.9 

137.8 

October 

1 1 

170,6 

28.2 

4- 

2.6 

7-3 

*3  7-7 

1729  January 

16 

196.6 

33-i 

— 

,7.8 

7.8 

137-9 

July 

21 

170.4 

42.4 

4- 

17*8 

8.4 

1 3  7  •  4 

173°  July 

19 

189.6 

60.6 

-b 

17.8 

9.0 

13  7-8 

December 

28 

232.4 

68.7 

— 

l6.7 

8.9 

138.1 

1731  September 

18 

218.1 

81.9 

4- 

9*4 

8.4 

1 37-2 

1732  January 

10 

250.7 

87.7 

— 

17.7 

8.0 

1 37-3 

April 

13 

238.7 

92-3 

— - 

0.8 

7-7 

137-9 

1734  July 

1 1 

255.7 

1 3  3  ♦  3 

+ 

17.6 

—  2.3 

1 3  7  *  7 

1 7  3  5  September 

10 

280.8 

i;4.6 

~b 

1 1.4 

+  1.2 

138.8 

1736  September 

8 

294.7 

172.8 

1 1 .6 

4.1 

137.6 

1737  July 

3 

303.0 

1 87.8 

17.2 

6. 1 

138.5 

1738  June 

29 

319.0 

205.8 

16.8 

7-9 

1 37-9 

1739  APril 

25 

348.0 

220.8 

2-5 

8.8 

138.; 

1740  June  3 

1741  September  23 

1745  September  5 

1746  September  20 

1747  September  2 

360.3 

390.9 

466.7 

492.0 

507.2 

241.  t , 

265.0 

337-i 

336.2 

373-5 

1 2.8 

7-9 

1 2.4 

8.8 

13.2 

8.9 
+  7-4 
—  3-3 

5-9 

7.8 

140.9 

141.2 

*38-7 

138.7 

139.1 

You  may  perceive,  by  infpe&ing  the  tables  which  contain  the  obfer 
vations  of  a  Cajfwpe re  and  n  urfre  majoris  \  that  the  greateft  differences  that 
occur  therein  may  be  diminifhed,  by  fuppofmg  the  true  pole  of  the  equa¬ 
tor  to  move  round  the  point  P,  in  an  ellipfis ,  inftead  of  a  circle.  For  if 
the  tranfverfe  axis,  lying  in  the  diredtion  yfC,  be  iS",  and  the  conjugate, 
as  D  P,  be  about  i6"*,  the  equations,  refulting  from  fuch  an  hypothefis, 
will  make  the  numbers  in  the  laft  columns  agree  with  each  other,  nearer 
than  as  they  now  ftand.  But  fmee  this  would  not  entirely  remove 
the  inequalities,  in  all  the  pofitions  of  the  moon’s  nodes ;  I  fhall  refer 
the  more  accurate  determination  of  the  locus  of  the  true  pole  to  theory ; 
and  at  prefent  only  give  the  equations  for  the  precehion  of  the  equinoc¬ 
tial  points,  and  the  obliquity  of  the  ecliptic,  as  alfo  the  real  quantity 
of  the  annual  precehion,  to  every  5th  degree  of  the  place  of  the  moon’s 
afeending  node,  in  the  following  tables  *,  juft  as  they  refult  from  the 
hypothefis,  as  at  firft  laid  down 3  it  appearing,  from  what  has  already 
been  remark’d,  that  thefe  will  be  fu&ciently  exadt  for  pra&ice  in  all 
cafes. 
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II 
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1 

II 
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big.  VI 

VII 

VIII 
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[  0 
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30 

q 
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1 3.0 

20.5 

25 

5 

9.0 

7*4 

3.8 

25 

J 

10 

,  3*9 

14.5 
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20 

10 

8.9 
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20 
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15 

*5 
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6.4 

2.3 
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20 
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5 

30 
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IV 
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30 

5 
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46.0 
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25 
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57*9 
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49.0 

45*5 

43*2 

20 

57*7 
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45-0 

43-0 
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20 

57*5 
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Sir  L  Newton ,  in  determining  the  quantity  of  the  annual  precefiion 
from  the  theory  of  gravity,  upon  fuppofition,  that  the  equatorial  is  to 
the  polar  diameter  or  the  earth  as  230  is  to  229,  finds  the  fun’s  adion 
Sufficient-  to-  produce  a  precefiion  of  <f'\  only  ^  and,  collecting  from  the 
tides- the  proportion  between  the  fun’s-  force  and  the  moon’s  to  be  as  1  to 
4  '-,  he  fettles  the  mean  precefiion,  refulting  from  their  joint  actions,  at 
50". .  But  fince  the  difference  between  the  polar  and  equatorial  diameter- 
is  found,  by  the  late  obfer.vations  of  the -gentlemen  of  the  Academy  of 
Sciences  ^  to  be  greater  titan  what  Sir  Ifaac  had  computed  it  to  be;  the 
precefiion,,  arifing  from  the  fun’s  addon,  mult  likewife.  be  greater  than; 
what  he  has  (fated  it  at,,  nearly  in  the  fame  proportion.,  From  whence, 
it  will  follow,  that  the  moon’s  force  muff  bear  a  Ids  proportion  to  the 
fun’s  than  4^  to  i>-„  and  perhaps  the  ph<enQmem>  which  I  have  now  been  , 
giving,  an  account,  of,,  will  Apply.  thebeft  data  for  fettling  this  matter. 

As. 
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As  I  apprehend,  that  the  observations  already  let  down  will  be  judged 
fufficient,  to  prove  in  general  the  truth  of  the  hypothefis  before  advanc¬ 
ed;  I  fhall  not  trouble  your  Lordlhip  with  the  recital  of  more,  that  I 
made  of  ftars  lying  at  greater  diftaoces  from  the  zenith ;  thofe  not  being 
fo  proper,  for  the  reafon  before-mentioned,  to  eftablifh  the  point  that  I 
had  chiefly  in  view.  But  as  it  may  perhaps  be  of  fome  ufe  to  future 
Aftronomers,  to  kiiow  what  were  the  mean  differences  of  declination,  at  a 
given  time,  between  fome  liars,  that  lie  nearly  oppoftte  to  one  another  in 
right  afcenfion,  and  not  far  from  either  of  the  Colures  ;  I  fhail  fet  down 
the  refult  of  the  comparifon  of  a  few,  that  differ  fo  little  in  declination* 
that  I  could  determine  the  quantity  of  that  difference  with  great  cer¬ 
tainty. 

By  the  mean  of  64  obfervations,  that  were  made,  of  &  Gaffiope*?  before 
the  end  of  1728,  I  colledl,  after  allowing  for  the  preceffron,  aberration 
and  nutation  as  in  the  foregoing  tables ;  that  the  mean  diftance  of  this 
liar  was  68A7  S.  of  340.  55',  on  March  27,  1727.  By  a  like  compa¬ 
rifon  of  40  obfervations,  taken  of  y  urfee  majoris  during  the  fame  in¬ 
terval  of  time,  I  find  this  liar  was,  at  the  fame  time,  3  9".  6  S.  of  340* 
45b  I  carefully  meafured,  with  the  fkrew  of  the  micrometer,  the  di¬ 
ftance  between  the  points,  with  which  thefe  ftars  were  compared ;  and 
found  them  to  be  9b  59"  from  each  other,  or  one  fecond  lefs  than  they 
ought  to  have  been.  Hence  it  follows,  that  the  mean  difference  of  de¬ 
clination  between  thefe  two  ftars,  was  io7»  2 8".  1 ,  on  March  27, 

1727. 

By  the  mean  of  65  obfervations,  that  were  taken  of  (3  Cajfiope# ,  before 
the  end  of  the  year  1728,  this  ftar  was  25A8  N.  of  320.  20',  on  the 
27th  day  of  March  1727  :  and  by  the  mean  of  52  obfervations,  £  urfi 
majoris  was  8  7". 6  S .  of  320.  30'  at  the  fame  time.  The  diftance  be¬ 
tween  thefe  points  was  found  to  be  9b  59". 3  from  whence  it  follows, 

that  the  mean  difference  of  declination  between  thefe  two  ftars  was  1  ik 
52". 7  on  March  27,  1727. 

By  the  mean  of  100  obfervations,  taken  before  the  end  of  the  year 

1728,  the  mean  diftance  of  y  draconis  was  79A 8  S.  of  38°.  2 rj  on 

March  27,  1727;  and  by  the  mean  of  35  obfervations,  the  35th  came¬ 
lopard.  Aevel.  was  S.  of  the  fame  fpot  76A4.  So  that  the  mean  polar 

diftance  of  y  draconis  was  only  3".  4  greater,  than  that  of  35th  came¬ 

lopard.  Hevel.  But  as  the  equation  for  the  nutation,  in  both  thefe  ftars, 
was  then  near  the  maximum ,  and  to  be  applied  with  contrary  figns;  the 
apparent  polar  diftance  of  y  draconis  was  2  jA 4  greater,  on  March  27, 

f727- 

The  differences  of  the  polar  diftances  of  the  ftars,  as  here  fet  down, 
may  be  prefumed,  both  on  account  of  the  radius  of  the  inftrument  and 
the  number  of  obfervations,  to  be  very  exadtly  determined,  to  the  time 
when  the  moon’s  afcending  node  was  at  the  beginning  of  Aries ;  and  if 
a  like  comparifon  be  hereafter  made,  of  obfervations  taken  of  the  fame 
ftars,  near  the  lame  pofition  of  the  moon’s  nodes ;  future  Aftronomers 

h  2  *  j 
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may  be  enabled,  to  fettle  the  quantity  of  the  mean  preceffion  of  the 
equinox,  fo  far  as  it  affebts  the  declination  of  thefe  ftars,  with  great  cer¬ 
tainty  :  and  they  may  likewife  difcover,  by  means  of  the  ftars,  near  the 
folftitial  colure,  from  what  caufe  the  apparent  change  in  the  obliquity  of 
tire  ecliptic  really  proceeds,  if  the  mean  obliquity  be  found  to  diminiffi 
gradually. 

The  iorementioned  points  indeed  can  be  fettled  only  on  the  fuppcfi- 
tion,  that  the  angular  alliances  of  thefe  ftars  do  continue  always  the 
fame,  or  that  they  have  no  real  motion  in  themfelves ;  but  are  at  reft  in. 
abfolute  fpace.  A  fuppofition,  which  though  ufually  made  by  Aftrono- 
mers,  neverthelefs  ieems  to  be  founded  on  too  uncertain  principles,  to> 
be  admitted  in  all  cafes.  For  if  a  judgment  may  be  formed,  with  re¬ 
gard  to  this  matter,  from  the  refult  of  the  comparifon  of  our  beft  mo¬ 
dern  obfervations,  with  fuch  as  were  formerly  made  with  any  tolerable 
degree  of  exacfnefs  •,  there  appears  to  have  been  a  real  change  in  the  po- 
fttion  of  fome  of  the  fixed  ftars,  with  refpedl  to  each  other  *,  and  fuch, 
as  feems  independent  of  any  motion  in  our  own  fyftem,  and  can  only  be 
referred  to  fome  motion  in  the  ftars  themfelves.  ArRunis  affords  a 
ftrong  proof  of  this :  for  if  it’s  prefent  declination  be  compared  with 
ids  place,  as  determined  either  by  Fycho  or  Flamfteed the  difference  will, 
be  found  to  be  much  greater,  than  what  can  be  fufpebled  to  arife  from 
the  uncertainty  of  their  obfervations. 

It  is  reafonable  to  expedl,  that  other  inftances  of  the  like  kind  muft 
alio  occur  among  the  great  number  of  the  vifible  ftars :  becaufe  their  re¬ 
lative  politioris  may  be  altered  by  various  means.  For  if  our  own  folar 
iyftem  be  conceived  to  change  it’s  place,,  with  refpecft  to  abfolute  fpace  •, 
this  might,  in  procefs  of  time,  occafion  an  apparent  change-  in  the  an¬ 
gular  diftances  of  the  fixed  ftars  ^  and  in  fuch  a  cafe,  the  places  of  the 
neareft  ftars  being  more  aftedfed,  than  ol  thofe  that  are  very,  remote  j. 
their  relative  pofitions  might  feem  to  alter  j  tho’  the  ftars  themfelves 
were  really  immoveable.  And  on  the  other  hand,  if  our  own  fyftem  be 
at  reft,  and  any  of  the  ftars  really  in  motion,  this  might  likewife  vary 
their  apparent  pofitions*,  and  the  more  fo,  the  nearer  they  are  to  usr  or 
the  fwifter  their  motions  are,  or  the  more  proper  the  direction  of  the 
motion  is,  to  be  rendered  perceptible  by  us.  Since  then  the  relative 
places  of  the  ftars  may  be  changed  from  fuch  a  variety  of  caufes,  confi- 
dering  that  amazing  diftance  at  which  it  is  certain  fome  of  them  are 
placed,  it  may  require  the  obfervations  of  many  ages,  to  determine  the 
laws  of  the  apparent  changes,  even  of  a  fingle  ftar  :  much  more  difficult 
therefore  mull  it  be,  to  fettle  the  laws  relating  to  all  the  moft  remarka¬ 
ble  ftars. 

When  the  caufes,  which  affedl  the  places  of  all  the  ftars  in  general'  are 
known  ^  fuch  as  the  preceffion,  aberration,  and  nutation  •,  it  may  be  of 
lingular  ufe,  to  examine  nicely  the  relative  fituations  of  particular  ftars  : 
and  efpecially  of  thofe  of  the  greateft  luftre,  which,  it  may  be  prefumed 
lie  neareft  to  us,  and  may  therefore  be  fubjedl  to  more  fennble  changes  •, 

either 
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either  from  their  own  motion,  c-r  from  that  of  our  fyftem.  And  if  at 
the  fame  time  that  the  brighter  dars  are  compared  with  each  other,  we 
likewife  determine  the  relative  pofitions  of  fome  of  the  fmalleft  that  ap¬ 
pear  near  them,  whofe  places  can  be  afcertained  with  fufficient  exadlnefs  *, 
we  may  perhaps  be  able  to  judge  to  what  caufe  the  change,  if  any  be 
obfervable,  is  owing.  The  uncertainty  that  we  are  at  prefent  underT 
with  refpedt  to  the  degree  of  accuracy  wherewith  former  Aftronomers 
could  obferve,  makes  us  unable  to  determine  feveral  things,  relating  to 
the  fubjedl  that  I  am  now  fpeaking  of :  but  the  improvements,  which 
have  of  late  years  been  made  in  the  methods  of  taking  the  places  of  the 
heavenly  bodies,  are  fo  great,  that  a  few  years  may  hereafter  be  fuffici¬ 
ent,  to  fettle  fome  points  *,  which  cannot  now  be  fettled,  by  comparing, 
even  the  earlieil  obfervations  with  thofe  of  the  prefent  age. 

It  were  to  be  wifhed  therefore,  that  fuch  perfons  as  are  provided  with 
proper  indruments,  would  attempt  to  determine,  with  great  care,  the 
prefent  relative  pofitions  of  feveral  of  the  principal  liars,  in  various 
parts  of  the  heavens ;  efpecially  of  thofe,  that  are  lead  afredted  by  re¬ 
fraction  :  that  Caufe  having  many  times  fo  uncertain  an  influence  on  the 
places  of  objedls,  that  are  very  remote  from  the  zenith  *,  that  wherever 
It  is  concerned,  the  conclufions,  deduced  from  obfervations  that  are 
much  affedled  by  it,  will  always  remain  doubtful,  and  too  precarious,  in: 
many  cafes,  to  be  relied  upon. 

The  advantages,  arifing  from  different  perfons  attempting  to  fettle  the 
fame  points  of  Aftronomy  near  the  fame  time,  are  fo  much  the  greater  ; 
as  a  concurrence  in  the  refute,  would  remove  all  fufpicion  of  incorrect- 
nefs  in  the  indruments  made  ufe  of.  For  which  reafon,  I  efleem  the 
curious  apparatus  at-  Shirburn  Cajlle,  and  the  obfervations;  there  taken, 
as  a  moft  valuable  criterion ,  whereby  I  may  judge  of  the  accuracy  of 
thofe,  that  are  made  at  the  Royal  Obfervatory  :  and  as  a  lover  of  fcience 
I  cannot  but  wifh,  that  our  nation  abounded  with  more  frequent  ex¬ 
amples,  of  perfons  of  like  rank  and  ability  with  your  Lordfhip,  equally 
defirous  of  promoting  This,  as  well  as  every  other  branch  of  natural, 
knowledge.,  that  tends  to.  the  honour  and  benefit,  of  our  country. 

Greenwich \  Dec.  31,  1747.. 


II.  Thefe  declinations-  are  taken- fronr  various  obfervations,  made  with  Declinations- 
a  quadrant  of  3  feet,  in  June  1737,  1738,  &.c.  at  Quito  in  America ,  in  °I  fon\ f  s°u' 
o°  \  J  16 "  S.  Lat.  in- a  place  1  1"  more  to  the  S.  and  the  place  of  obfer-  # ltd  2d 
vation  of  the  fol dices,  Dec.  1736  and  June  x 7 3 7 the  latitude  of  which  magnitude-,  in .* 
I  had  already  determined  in  my  difcourfe  concerning  the  diftance  of  the  June  1738» 
tropicks.  In  calculating  thefe  declinations,  I  made  ule  of  M.  BoUguef 
table  of  refradtions  for  the  height  of  Quito,,  infer  tab  in  the  Memoir  es  d&lffeJfne  att 

P Acad.  1738'.  .  ,  v  fa  in  the 

O  /  't  by  the v 

in  the  fhip  Argo  a- Canopus,  a  ftar  of  the  1  ft  magnitude, .and  Sou'he-n  ^ 

the  greateil  of  the  fixed  liars,  excepting  Sirius.  5,2  34  *6  Crofs^q-M. 

One  la.  Condam 


Declinations:  of  fom  Southern  Stars  of  the,  ifi  and  zd  Magnitude. 
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mine,  R.  S. 

Lond.  &  ^  One  in  the  preceding -or  occidental  arm  of  the  fouthern  prajs 
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Par  Yo'/'no  (Sayero  y)  of  a  middle  magnitude  between  the  2d  and  3d. 
492  V'i39*  C  a  ^ar  m  the- foot  of  the  crofs ,  is  the  nearefl  to  the  pole  of 
April ,  tfc.  the  4  liars  which  conftitute  the  crofs,  being  viewed  by  a 

1749.  Read  telefcope,  appears  double,  but  to  the  naked  eye  fingle, 
and  of  the  ill  magnitude. 

s  the  moil  northern  in  the  top  of  the  crofs ,  of  the  2d  mag¬ 
nitude,  £  in  the  following  arm  of  the  2d  magnitude. 

In  the  preceding  or  occidental  foot  of  the  centaur  y  of  the 
ifl  magnitude. 

In  the  following  foot  of  the  centaur  a  of  the  i  ft  magnitude. 
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When  we  obferved  at  Panama ,  in  Jan.  1736,  we  found  by  repeated 
trials,  that  about  P  are  to  be  added  to  the  declination  of  the  ftar  canopus 
in  the  Britifo  Catalogue ,  to  make  the  latitude  of  the  place  taken  by  the 
obfervations  of  that  ftar  to  agree  with  that  taken  from  the  altitudes  :  and 
this  remark  was  confirmed  by  all  the  following  obfervations,  and  parti¬ 
cularly  by  thofe  on  which  the  above  declination  of  canopus  depends : 
whence  it  appears  to  be  greater  by  P  Pf  than  in  the  Britifh  Catalogue. 
All  the  liars  above-mentioned  are  very  bright,  and  the  moft  vifible  of 
any  in  the  S.  hemifphere,  that  are  not  feen  in  Europe. 

In  moft  planifpheres  the  fouthern  crofs  is  varioufly  reprefented  :  in 
forne  it’s  fituatlon  is  from  N.  to  S.  in  others  from  N.  E.  to  S.  IV.  Par- 
die's  celeflial  chart  of  the  fouthern  part  of  the  heavens,  gives  two 
Ichemes  of  the  fouthern  crofs,  one  in  the  former,  the  other  in  the  latter 
direction,  the  firft  of  which  is  the  true  one.  The  fouthern  .  crofs  there¬ 
fore,  when  it  is  in  the  meridian,  appears  upright,  that  is,  perpendicular 
to  the  horizon,  and  therefore  may  ferve  mariners  to  find  out  the  hour 
without  any  fenfible  error,  the  difference  of  time  being  known  between 
it  and  the  lun’s  paffing  the  meridian,  may  be  eafily  accommodated  to 
pradlice  by  the  following  method. 

From  repeated  obfervations  reduced  to  the  prefent  year  1749»  I  gather, 
that  there  are  about  f  30"  between  the  mediation  of  the  ftars  £  and  s 
in  the  foot  and  head  of  the  fouthern  crofs,  and  that  the  firft  reaches  the 
meridian  about  if  after  it  has  culminated  the  firft  point  of  Aries  in  the 
northern  hemifphere.  Therefore  from  the  table  of  mediation  of  the  firft 
point  of  Aries  in  the  Connoiffance  des  Penis,  the  true  hour  at  night  by  fea 
will  be  eafily  obtained  by  viewing  the  fouthern  crofs,  and  obferving  at 
what  hour  it  fhall  appear  upright  and  perpendicular  to  the  horizon,  of 
rather  when  the  time  will  permit,  by  obferving  with  a  plumb  line  held  in 
the  hand  the  very  moment  when  the  ftars  £  in  the  foot,  and  a  in  the  head 
of  the  fouthern  crofs,  fhall  appear  equally  diftant  from  the  perpendicular; 
the  latter  on  the  eaft  fide,  and  the  former  on  the  weft.  For  at  the  point 
of  time  when,  this  pofition  of  the  line  lhall  happen,  there  will  fcarce  be 
an  error  of  P  the  true  hour,  if  you  add  i  f  to  the  hour  of  mediation  of 

the 
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the  firft  point  of  Aries >  which  will  be  determined  by  the  abovementioned  ’ 
table,  the  difference  of  the  meridians  of  the  calculator  and  obferver  being 
amended. 

The  ftar  £  therefore  in  the  foot  of  the  crofs  appears  the  greateft  of  the 
4,  becaufe  when  feen  by  the  naked  eye  it  unites  with  another  fmall  one, 
which  comes  to  the  meridian  4"  or  5"  after  it,  and  when  obferved  by  a 
telefcope  is  i/  3  i"  more  to  the  S ;  the  diftance  being  meafured  by  a 
micrometer. 

The  following  or  eaftern  foot  of  the  centaur  a,  a  ftar  alfo  of  the  firft  mag¬ 
nitude,  which  feems  to  equal  or  perhaps  exceed  capella  in  brightnefs  and  mag¬ 
nitude,  is  alfo  double,  and  confifts  of  two  ftars,  the  fmaller  of  which  is 
fcarce  difcovered  to  emerge  from  the  greater  by  a  good  telefcope  of  3  feet. 
The  latter  is  alfo  more  northern,  and  the  other  a  little  more  fouthern. 

Feuillee ,  who  obferved  them  both  with  a  telefcope.  of  16  feet,  deter¬ 
mines  the  greater  to  be  ot  the  third  and  the  lefs  of  the  fourth  magnitude. \ 
which  I  have  not  been  able  to  confirm  by  my  own  obfervations.  But  the 
lame  author  erroneoufly  calls  the  foot  of  the  centaur,  in  which  thefe  united 
ftars  appear,,  the  northern.  The  declination  of  the  fame  ftar  was  obferved. 
by  Feuillef  Feb.  26.  1710.  in  the  city  of  Conception  in  CMi^  and  was  deter¬ 
mined  by  him  to  be  greater  than  the  declination. of  the  other  foot  by  39ft 


55" 


III.  The  chief  thing  required  in  the  p  relent  calculation,  is  to  meafure. 
arches  of  parallel  circles  in  a  fphere,.  by  degrees  and  minutes  of  a  great 
circle.  It  is  paft  all  controverfy,  that  the  circumferences  of  circles  are  in 
a  Patio  of  their  diameters  and  femidiameters.  Let  the  femidiameter  of  a 
great  circle  be  the  'Whole  fine,  and  the  fefni  diameter  of  a  parallel  ' circle  the 
cofine  of  declination  :  it  will  be  eafy  to  determine  how  many  feconds  of 
the  great  circle  are  contained  in  a  degree  of  the  parallel  circle, ,  its  decli¬ 
nation  being  determined.  For  as  radius  tq.  the  number  of  fecund s  of 
One' degree  in  the  great  circle,  fo  3  600,  or  the  cofine  of  declination, .  to 
the  number,  of  fecohds  contained  in  one. degree  of  the  parallel  circle.  On 
repeating  the  calculation,  we  have  found,  that  the  arcs  of  one  degree  of 
parallel  circles,  proceeding  from  one  degree  of  declination,  to  29,,  are. 
equal  to  the  following  numbers  : 
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From  thele,  by  fimple  addition,  and  cutting  off  the  fourths,  we  com- 
pofed  a  table  of  the  reduction  of  parallel  arcs  to  minutes,  feconds,  &c. 
of  a  great  circle,  to  every  degree  of  declination  from  i  to  29  :  by  the 
help  of  which,  we  may  reduce  any  arcs  in  parallel  circles  lefs  than  one 
degree,  to  minutes  and  feconds  of  a  great  circle,  the  intermediate  decli¬ 
nation  of  which,  and  their  values  alfo  are  found  without  much  difficulty 
by  the  help  of  an  additional  table.  We  have  retained  the  thirds  in  the 
table,  that  when  they  amount  to  above  50,  a  fecond  may  be  put  in  their 
room.  By  way  of  example  we  ffiall  give  a  part  of  the  table,  namely  of 
a  parallel  circle,  the  declination  of  which  is  18  degrees. 
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Example.  #  Let  53'  47"  of  this  parallel  circle  be  converted  into  parts  of  a  great 
circle;  -  -  53'  =  50'  24"  2  i"' 

45"  “  42  47 

The  Sum  51  7  will  be  the  value  fought. 

Sea.  2.  Small  portions  of  circles  parallel  to  the  equator,  when  they  may  be 
fafely  taken  for  right  ones,  are  cut  by  circles  of  declinations  at  right  an¬ 
gles.  Wherefore  a  fmall  fpherical  triangle,  one  fide  of  which  is  a  por¬ 
tion  of  a  circle  of  declination,  another  a  portion  of  a  parallel  circle,  may 
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be  taken  for  a  plain  re&angular  triangle,  and  its  hypothenufe  may  be 
fafely  determined  by  the  Pythagorie  theorem,  or  other  rules  of  plain  Tri¬ 
gonometry.  But  when  this  hypothenufe  is  the  diagonal  of  any  fpherical 
quadrilineal,  which  is  effected  by  the  fe&ion  of  two  circles  of  declination, 
by  two  parallel  to  the  equator,  the  greater  of  the  parallel  arcs,  and  more 
remote  from  the  pole,  is  to  be  chofen  for  the  bafe  of  the  rectangular  tri¬ 
angle,  when  the  queftion  is  to  find  the  hypothenufe. 

Tables  of  the  parallaxes  of  the  altitude  of  the  moon  are  conftrudted  two 
ways  •,  according  to  Slreete9 s  1 2th  precept,  prefixed  to  the  Caroline  tables, 
and  by  his  13th  precept  alfo.  For  the  didance  of  the  moon  from  the 
earth,  the  ratio  of  this  diftance  to  the  lemidiameter  of  the  earth,  which 
is  immediately  known  by  the  horizontal  parallax,  is  fufheient.  The  firft 
way  determines  the  parallaxes  to  the  altitudes  leen  above  the  fenfible  ho¬ 
rizon.  For  the  eciipfes  of  the  fun,  and  appulfes  of  the  moon  to  the 
ffars,  the  firft  way  is  to  be  chofen,  and  not  tho  latter,  which  would  in¬ 
troduce  very  great  errors  into  our  calculation.  As  I  judged  an  accurate 
table  of  the  altitude  of  parallaxes  to  be  a  thing  of  the  greateft  moment, 
I  conftrudted  a  new  one  for  my  own  ufe  to  the  altitude  of  7 o°.  with 
which  however  I  afterwards  found  the  Lanlbergian  table,  p.  48,  &  feq. 
to  agree  well  enough.  But  that  which  is  extant  in  the  Ludovician  ta¬ 
bles,  N°.  XXV,  regards  the  altitudes  feen,  but  not  the  true,  and  there¬ 
fore  is  not  fit  for  thefe  ufes  without  reduction.  Let  it  be  obferved,  that 
the  parallaxes  of  the  fame  true  altitude,  but  of  different  diftances  of  the 
moon  from  the  earth,  are  proportional  to  the  diftances  theinfelves,  and 
confequently  to  the  horizontal  parallaxes. 

The  following  tables  exhibit  the  parallaxes  of  altitude,  both  according 
to  our  table,  and  that  of  Lanfhergius ;  and  the  numbers  being  either  aug¬ 
mented  or  diminifhed  in  proportion  to  the  other  horizontal  parallaxes  are 
fufheient  for  any  cafes  whatfoever. 
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Hie  longitude  and  latitude  of  a  ftar  being  given,,  its  right  afeenfion 
and  declination  is  given  by  trigonometrical  rules.  But  as  that  requires  a 
tirefome  analyfis  of  triangles,  it  is  better  to  make  ufe  of  tables  conftruCted 
on  purpofe.  We  have  in  Flamfted’s  Hift.  Cdefiis ,  two  of  Abraham 
Sharp’s,  by  which  there  is  a  converfion  made  not  only  from  right  afeenfion 
and  declination  into  longitude  and  latitude,  but  alfo  from  longitude  and 
latitude  into  right  afeenfion  and  declination.  Thofe  which  are  laft  in 
order  *,  lead  the  Ihorteft  way  of  all,  and  therefore  we  have  hitherto  made 
ufe  of  them  in  this  our  calculation. 

1 .  When  it  is  known  by  the  ufual  methods  that  there  will  be  an  eclipfe 

of  the  fun,  let  the  time  of  conjuCtion,  the  longitude  and  latitude  ol  the 
moon,  the  true  horary  motion  thereof,  the  parallax,  and  the  horizontal 
diameter,,  and  the  horary  motion  of  the  fun  and  its  diameter,  be  found  by 
theoretical  tables.  ‘ 

2.  By  the  help  of  tables,  from  the  given  longitude  and  latitude,  let 
the  right  afeenfion  and  declination  of  the  fun  and  moon  be  determined. 

3.  The  mean  time  being  converted  into  apparent,  if  the  point  of  con- 
juCtion  happens  before  noon  then  an  hour  beforehand  find  out  by  the 
horary  motion  reduced  to  the  ecliptic,  the  longitudes  of  the  fun  and 
moon,  the  latitude  of  the  moon,  and  the  right  afeenfions  and  declinations 
of  each  of  the  points.  If  it  happens  after  noon,  then  the  fame  mull  be 
done  an  hour  after  the  conjuCtion. 

4.  Let  the  time  of  conjunction,  and  that  alfo  one  hour  diminifiied  be 
fubtraCted  from  24  hours,  when  that  happens,  that  there  may  be  an  in¬ 
terval  of  time  from  the  moment  of  conjunction,  or  from  an  hour  before- 
the  conjunction  to  noon.  In  the  afternoon  hours  the  time  itfelf  gives  the 
interval. 

5.  Let  the  difeovered  intervals  of  time  be  converted  into  degrees  and 
minutes  of  the  equator  •,  and  thus  we  have  the  angles  of  the  circle  of  de¬ 
clination  paffing  through  the  center  of  the  fun  with  the  meridian  of  the 
place. 

6.  The  right  afeenfion  of  the  moon  may  at  any  time  be  either  greater 
or  lefs  than  the  right  afeenfion  of  the  fun.  In  the  morning  hours,  if  it  is, 
lefs,  then  the  difference  between  the  right  afeenfions  of  the  fun  and  moon 
is  to  be  fubtraCted  from  the  angle  of  the  circle  of  declination  found  in  the 

-  ,pre- 
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preceding  number :  if  it  is  greater,  then  the  difference  muft  be  added  to 
the  fame  angle,  and  then  we  have  the  angle  of  the  circle  of  declination 
*  paffing  through  the  centre  of  the  moon  with  the  meridian  of  the  place. 
In  the  afternoon  hours  the  contrary  is  to  be  done. 

7.  From  the  angles  found  by  the  preceding  number,  the  declinations 
of  the  fun  and  moon  by  the  fecond  number,  and  the  latitude  of  the  place 
by  the  rules  of  fpherical  Trigonometry,  the  true  altitudes  of  the  fun  and 
moon  in  both  cafes  may  be  computed  *,  and  then  alfo, 

8.  The  angles  of  the  circles  of  declination,  paffing  through  the  centre 
of  the  moon  in  both  cafes  with  the  vertical  circles.  The  feconds  are 
flighted  in  this  and  the  preceding  number. 

9.  The  true  altitudes  of  the  moon  being  found  by  number  7,  it’s  ho¬ 
rizontal  parallax  by  number  1,  the  parallaxes  of  the  altitude  of  the  moon 
are  found  by  the  tables  of  parallaxes  of  altitude.  As  we  may  with  Flam - 
fled  allot  to  the  fun  a  horizontal  parallax  of  10",  the  horizontal  parallax 
of  the  moon  muft  firft  be  diminifhed  by  this  quantity. 

10.  As  radius  to  number  of  feconds  contained  in  parallax  of  altitude 
found  by  the  preceding  number,  fo  fine  of  the  angle  found  in  num.  8. 
to  the  fourth  proportional  number,  ftiewn  by  the  calculus,  I  call  it  the 
parallax  of  the  right  afcenjion  in  a  parallel  circle . 

1 1.  To  proceed,  as  radius  to  the  fame  number  of  feconds  contained  in 
the  parallax  of  altitude;  fo  the  co-fine  of  the  angle  found  in  num.  8. 
to  the  fourth  proportional,  which  is  the  parallax  of  the  decimation  of  the 
moon.  In  both  cafes,  that  is,  at  the  very  time  of  conjundion,  and  an 
hour  before  or  after  this  computation  is  to  be  made. 

12.  Let  the  right  afcenfions  of  the  fun  and  moon  in  both  cafes  be 
difpofed  according  to  the  natural  order  of  the  numbers.  Let  the  dif¬ 
ference  between  the  right  afcenfions  of  the  fun  be  added  to  the  firft  right 
afcenfion  of  the  moon,  and  we  fhall  have  the  firft  right  afcenfion  of  the 
fun ;  there  will  then  remain  two  right  afcenfions  of  the  moon,  and  one 
of  the  fun. 

13.  The  declinations  of  the  fun  either  increafe  or  decreafe.  In  the 
firft  cafe,  let  the  difference  of  them  be  added  to  that  declination  of  the 
moon,  which  agrees  with  the  leaft  right  afcenfion.  In  the  other,  letr  it 
be  fubtraded,  and  the  mutual  diftance  of  the  luminaries  will  be  as  if  the 
fun  without  moving,  looked  upon  the  progrdfive  moon  for  the  entire 
fpace  of  an  hour. 

14.  Let  each  right  afcenfion  be  fubtraded,  the  leaft  from  the  biggeft, 
and  let  the  differences  be  carefully  noted. 

i  5.  Let  the  parallaxes  of  declination  be  fubtraded  from  the  declina¬ 
tions  of  the  moon,  if  they  are  northern ;  but  added  if  they  are  fouthern. 
Thus  are  found  the  vifible  declinations  of  the  moon. 

1 6.  Let  the  differences  found  in  num.  14.  which  are  now  conceived 

to  be  in  a  parallel  circle,  be  reduced  by  the  table  of  redudion  *,  to  mi- 

j  2  mites 
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nutes  and  feconds  of  a  great  circle.  The  declination  of  the  parallel  is  the 
fame  with  the  vifible  declination  of  the  moon  or  fun.  This  it  quite  to 
be  abftraCted  from  the  number  and  diftance  of  the  points  of  right  alcen- 
fion  from  the  beginning  of  Aries :  tor  that  is  not  the  concern  at  prefent, 
but  only  the  pofition  and  diftance  of  the  luminaries  irom  each  other. 

17.  If  the  moon  comes  on  before  noon,  then  let  the  parallaxes  of  right 
afcenfion  found  in  the  parallel  circle,  nuni.  10.  be  added  to  the  compe¬ 
tent  places  of  the  moon.  But  if  it  happens  after  noon,  fubtraCt  inftead 
of  adding.  When  this  is  done,  the  pofitions  of  the  luminaries  are  deter- 

'  mined,  and  their  vifible  places,  at  the  time  of  the  true  conjunction,  and 
an  hour  before  and  after  it,  whence  what  follow  may  be  made  out  with 
little  cr  no- difficulty.  For, 

18.  In  every  cafe  from  what  has  been  found  arifes  a  rectangular 
triangle,  the  bafe  of  which  is  the  diftances  of  the  apparent  places  of 
the  moon  in  the  parallel  circle  ^  the  cathetus  the  difference  of  it’s  vifi¬ 
ble  declinations  •,  the  hypothenufe  gives  the  orbit  feen ;  and  the  pofi¬ 
tion  of  the  fun,  whether  it  falls  within  or  without  the  triangle,  will  be 
alfo  fufficiently  determined.  The  triangle  itfelf  never  arifes  to  fuch  a 
magnitude,  as  to  hinder  it’s  being  taken  for  a  plain  and  reCtilineal  one. 
Hence  by  a  moft  eafy  and  fimple  conftruCtion,  with  the  help  of  a  pair  of 
compaffes  and  a  fcale,  may  be  determined  the  leaft  diftance  of  the  centres 
and  points  in  the  orbit,  the  greateft  darknefs  and  the  end  lb  exaCtly,  if  a, 
proper  fcale  is  made  ufe  of,  as  hardly  to  err  above  a  fecond.  But  this,, 
and  all  the  reft  may  be  performed  by  the  rules  of  plain  Trigonometry. 

19.  When  the  fum  of  the  apparent  femidiameters  of  the  fun  and  moon 
falls  without  the  bounds  of  the  hypothenufe  of  this  triangle,  then  it  muff 
be  continued  till  it  meets  •,  and  the  reft  muft  be  performed  after  the  ufual* 
manner,  to  obtain  the  time  of  the  beginning  and  end  of  the  eclipfe.  But 
then,  when  the  points  of  meeting  are  too  far  diftant  from  the  points  of 
the  triangle  already  determined,,  the  calculus  will  want  correction,.,  if  the. 
time  of  the  beginning  and  end  is  exaCtly  required.  For  the  apparent 
path  of  the  moon  in  a  right  line,  and  alfo  the  equable  motion  feen,  of 
which  neither  is  ftriCtly  true,  tho’  the  way  feen  for  the  fpace.  of  an  hour; 
generally  diverges  fo  little  from  reCtitude  in  eclipfes,  that  it  may  be  taken 
for  a  right  line  without  any  confpicuous  error,.  But  the  fame  cannot  be 
laid  of  the  equality  of  fwiftnefs.  There  muft  therefore  be  made  a  calcu¬ 
lus  of  correction,  which  will  be  explained  better  by  an  example,  than  by, 
rules. 

Example.  May.  12,  1706.  there  happened  an  eclipfe  of  the  fun*  The  quantity,. 

beginning,  greateft  darknefs,  and  end,  are  fought  to  the  longitude  and 
latitude  of  the  obfervatory  of  Paris .  According  to  the  Ludovician  tables,, 
a  conjunction  of  the  fun  and  moon  happened  May  1 1,  2  ih.  49k  1 3".  mean 
time.  To  this  time,  according  to  the  fame  tables, s 
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0 

/ 

.  M 

I.  The  true  place  of  G  and  3)  in  the  ecliptick  — 

5i 

6 

48. 

Longitude  of  3)  in  the  orbit  — 

—  — 

5 1 

8 

2  2 

Place  of  8  —  — 

— 

44 

H 

59 

Argument  of  latitude-  — 

— 

6 

58 

2  1 

N.  Latitude  of  3)  — 

—  — 

36 

■v. 

7 

Horary  motion  of  O  — 

—  _ 

2 

25 

Semidiameter  of  0  — 

—  ,  . 

15 

54 

Horary  motion  of  D  — 

— 

— 

37 

L3 

Horary  motion  of  D  reduced  to  the 

ecliptick 

— 

37 

5 

Horizontal  lemidiameter.  of  £ 

_  —  - 

1.6 

3* 

Horizontal  parallax  of  3)  — 

— 

60 

29 

According  to  Sharp’s  table. 

Right  afcenfion.  of  O  — 

—  _ 

-  43 

37 

57. 

N.  declination  of  O  — 

—  . — 

18 

3 

32 

Right  afcenfion  of  5*  — - 

—  — 

47 

5  Sr 

t 

N.  declination  of  D  — 

—  ~ — 

1 8 

25 

58 

The  equation  of  time,  according  to 

the  Ludovician 

tables, 

is  8/ 

• 

V 

00 

*1 

It  muft  be  added  to  the  mean,  to  make  it  apparent.  Therefore  the  true 
time  of  conjudtion  is  2  ih  57'  31". 

2.  At  ih  before  conjunction  iongit.  O  =  510  p  23".  Longit.  3)  =■ 
50°  if  43"  N.  Lat.  3>  =  32'  53",  confeqnently  the  increafe  of  Latitude 
in  the  fpace  of  one  hour  =  3'  if.  Right  afcenfien*  of  O  by  Sharp’s  ta¬ 
bles  —  48°  40'  24 ".  Declination  of  O  =  180  4/  10A  Right  afcenfion 
of  D  =  48°  30'  21A  Declination  of  3)  =  180  38'  59  " . 

3.  The  interval  from  the  moment  of  conjunction  2ih  57'  31"  to  noon 
is  =  2h  2'  29",  which  being  converted  into  arcs  of  the  equator  is  —  30° 
3/  if.  From  ih  before  6  to  noon  there  are  3h  2/  29"  to  which  the  arc 
of  the  equator  4  50  37'  if  anfwers.  Therefore,  according  to  rule  5,  we 
have  the  angles  of  the  circles  of  declination  palling  thro’  the  centre  ot  G, 
with  the  meridian  of  the  place  in  both  cafes. 

4.  The  R.  afc.  of  O  precedes  the  R.  afc.  of  3)  in  thefe  two  cafes  : 

therefore  by  prec.  6.  the  differences  are  to  be  fubflraCted  from  the  angles- 
found;  namely,  in  6  the  difference  of  the  R.  afc.  of  3)  from  the  R. 
afc.  of  G  is  1  of  f.  One*  hour  before  6  the  difference  is  =  43'  3  8" 
Therefore  when  thefe  arcs  are  fubduCted,  there  remains- for  the  angle  of 
the  circle  of  declination  palfing  thro’ the  centre  of  )ind,  30°  *1*]'  i2//,. 
and  1 h  before  6,  440  53'  37".  •  -  : 

5.  From  thefe  angles,  the  elevation  of  the  pole  of  the  obfervatory  at 

Pans,—  48°  50',  and  the  declinations  of  3),  follow  the*  altitudes  of  3). 
Particularly  in  6,  alt.  3)  =  510  f  i-h  before  6  alt.  3>  =  420  52'.  The 
angles  alfo  of  the  circles  of  declination -with  the  vertical  ones  at  6 ,  32°  4' 
at  before  <$ ,  390  \f.  ‘  , 

6.  According  to  our  table  *,  to  the  horizontal  parallax-  6o/  29",  paralii 
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alt.  D  in  6—  38'.  31"  not  being  fubtra&ed  from  the  horizontal  parall. 
of  ©,  which  in  this  example  we  have  purpofely  omitted.  The  parall.  of 
R.  afc.  in  the  parallel  circle  =  zo/  27".  The  parall,  ol  declination  is 
32x  iS"  by  prec.  10  and  1 1.  But  at  ih  before  6,  the  parall.  ol  altitude 
=  44/  53",  parall.  R.  afc.  in  parall.  circ.  =  28^  26^,  parall.  declin.  = 


34-  43 


7.  Now  follows,  by  prec.  12,  the  difpofition  and  fubtradlion  of  R.  af- 
xenfions  and  declinations  competent  to  R.  afcenfions. 

Comp.  Decl. 


R.  Afc. 
o  / 


// 


At  1 h  before  6 
At  the  very  6 
At  ih  before  6 
At  the  very  6 


»  47  53  35 
D  48  30  21 

0  48  37  57 

o  48  40  24 


18 

18 

18 

18 


2  6  o 

38  59 

3  32 

4  10 


Diff.  between  R.  Afc.  O  227.  Between  declin.  O 


38 


R.  Afc. 


O 


// 


At  ih  before  6 
In  the  very  6 
Of  ©  unmoved 


3>  47  56  2 

D  48  30  21 
48  40  24 

Diff.  a  34  19 
Diff.  h  44  22 


Dedin. 
o  /  // 

18  26  38 
18  38  59 
18  410 


Parall.  f  34  43 
Declin.  j  3  2  38 


Declin.  feen 


P  i7  5i 
<  5  18  6 
^  0  18  4 


55 

6  21 

4  10 

8.  According  to  prec.  16,  the  difference  a  reduced  to  parts  of  a  great 
circle  is=  32'  39"  *  the  difference  h  =  42'  13".  The  firft  is  the  diftance 
of  the  places  of  the  moon  in  both  cafes,  the  latter  the  diftance  of  the  fun 
unmoved,  from  the  firft  place  of  the  moon  in  a  parallel  circle,  the  decli¬ 
nation  of  which  is  170  5i/  55"  ;  or,  which  is  not  very  different,  170  52'. 

9.  The  parallax  of  R.  afc.  in  a  parallel  circle  in  6  =  20'  27"  (numb. 
6.)  being  added,  by  prec.  17.  to  the  fecond  place  of  the  moon,  32'  39^ 
makes  53'  6".  Therefore  the  firft  place  of  the  moon=  parall.  R.  afc. 
at  ih  before  6 .  Therefore,  in  the  parallel  circle,  the  places  of  the  lumi¬ 
naries  feen  are  the  following. 


At  ih  before  6  D  28  26 
G  unmoved  42  13 
In  the  very  6  D  53  6 


A 

B 

C 


Diff.  between  A  and  B  =  1 3  47 
A  and  C  =  24  40 
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I£the  laft  declination  is  fubtraded  from  the  declinations  feen,  in  this 
cafe  D  1 70  51'  55"  remains  for  O  12  '  15";  for  D  in  6  14/  2  6". 

10.  Now  let  ^  be  a  portion  of  a  circle  parallel  to  the  declination  Fig  3 
17°  5ix  $*>'->  and  therein  the  point  c  the  centre  of  »  at  ih  before  6 ,  d  the 
place  of  © ,  b  the  place  of  D  in  6  then  d  c—  if  47";  £  c  =24''  4o//. 

From  the  points  d  and  hy  ered  the  perpendiculars  a  /  and  a  b  ;  of  which 

the  former  =  1 2'  1 5",  the  difference  of  the  laft  declination  •,  the  latter, 

—  14I  2  6"  of  the  greateft,  /  will  be  the  centre  of  the  fun  unmoved,  a  the 
centre  of  the  moon  in  the  very  <5 ,  the  right  line  a  c  the  vifible  path  of  the 
moon  at  the  diftance  of  one  hour. 

11.  From  the  point  /  to  ac  a  perpendicular  gf  being  let  fall  deter¬ 
mines  the  quantity  ol  the  ecliple,  and  the  point  g  the  greateft  darknefs. 
Moreover,  if  we  take  with  a  pair  of  compaffes,  the  fpace  nf  and  fm  — 
to  the  fum  of  the  apparent  femidiameters  of  ©  and  D ,  and  if  from  the 
fame  point  f  be  cut  the  hypothenufe  produced  mn  of  the  triangle  ahcy, 
we  fhall  have  the  determination  of  the  points  n  and  m%  in  which  the  be¬ 
ginning  and  end  of  the  eclipfe  happens. 

12.  By  the  trigonometrical  calculation  we  have  eg  =  18'  4";  gf  — 
f  37" >  ac  —  28'  34".  Now  if  we  fay  as  ac  to  gc,  fo  the  time  by  ac 
=  ih  to  the  time  by  gc ,  there  refults  37'  37"  ;  this  time  being  added  to* 

2oh  57' 3 1"  (ih  before  6)  makes  the  point  of  greateft  obfcuration  2ikt 
35'  26"; 

13.  The  horizontal  femidiameter  of  D  is  =  io'  31"  (num.  i.)y  but 
correded  by  de  la  Hire ,  tab.  24.  is  =  1 6'  43/.  The  femidiameter  of 
©  is  =  15'  54".  The  fum  of  the  femidiameters  of  ©  and  2>  =  32* 

3?"  3  gf  being  fubtraded  from  this  fum,  there  remains  the  deficient 
part  =  if  o",  this  being  reduced  to  ecliptical  digits  gives  the  quantity 
of  the  eclipfe  io°  56'. 


14.  To  determine  the  beginning  and  the  end,  from  gf  fn  and  fmy. 
are  to  be  fought  gn  and  gm.  I  make  fn  equal  to  the  fum  of  the  appa¬ 
rent  femidiameters  (num.  13.)  diminifhed  by  one  or  two  feconds,  but 
fm  equal  to  the  fame  augmented  by  one  or  two  feconds ;  and  fo  fn  — 

32'  3f>"  3  fm  —  32'  39"-  Wherefore  gn  =  32'  22"  3  gm  —  32' 

the  time  by  gn  —  ih  f  58";  which  being  fubtraded  from  the  point 
of  greateft  darknefs,,  fiiews  die  beginning  of  the  eclipfe,  2oh  27'  28 s 

the  time  by  gm  —  ih  8*  5";  which  being  added  to  the  greateft  obfcura¬ 
tion  gives  the  end  22h  43,'  3 1".  ' 

15.  One  hour  before  <5  =  2oh  57'  31";  the  time  of  the  beginning  Correaion  of[- 
=  20  27  28  ;  therefore  the  beginning  differs  from  ih  before  <5  30' the  begin- 

3  .  To  this  difference  of  time  anfwers  the  motion  of  D  in  lono-.  i8/ning. 

34//.  increm.  lat.  O  i'  37"  •,  motion  of  O  in  long.  1'  1 1" ;  thefe Seine 
fubdudled  from  long,  and  lat.  at  ih  before  6,  there  is  left  at  the  time  ol 

long’  G  =  5I°  3'  1 l"  •  lonS-  J  5°°  1 1'  9"i  lat.  J  31/ 

|6  R.  afc.  ©  48°  36'  44";  decl.  O  180  3'  13";  R.  afc.  5  470  35' 

10"  i  dechn,  D  180  19'  :  diff.  between  R.  afc.  ©  and  >  => V 

//  * 

34  & 


6  4 


i 


/ 


Fig.  4. 
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?  f  •,  the  interval  of  time  between  the  moment  ot  beginning  and  noon 
~  f  32'  32" \  which  being  converted  into  arches  of  the  equator  gives 
530  8'  o".  Now  becaufe  K.  afc.  J>  is  lefs  than  R.  afc.  ©,  the  differ¬ 
ence  of  the  R.  afc.  of  O  and  J>  to  be  fubtra&ed  from  this  arc,  remains 
B 20  6'  lb",  namely  the  angle  of  the  circle  of  declination  pahing  thro’ 
the  centre  of  5  with  the  meridian  of  the  place.  The  altitude  ot  i  ~ 
38°  2 o'.  The  angle  of  the  circle  of.  declination  with  the  vertical  =  41° 
2$'.  Parallax  of  altitude  =  4/  58".  Parali.  R.  afc.  in  parallel  circ. 
~~  31'  45".  Parall.  declin.  =  3 5'. 56"- .  :  ' 

1 6.  The  difpofition  and  reduction  of  the  R.  afcenfions  according  to 

prec.  12.  now  becomes  thus  : 

R.  Afc.  Comp.  Declin. 

O  /  //  ,  Q  /  ft 

At  2oh  2/  28"  3)  47  35  10  “  —  —  — *  18  19  28 

1  before  6  D  47  53  35  —  —  “  18260 

20  27  28  O  48  36  44  —  —  —  — •  18  3  13 

1  before  6  G  4  8  37  57 *  1 —  —  “  —  18  332 


Diff  of  R.  afc. 


Of  the  unmoved 

Diff.  a 
DifF.  b 

V  V  *  *  X  »  .  .'  > 


O  i  13  Diff. 

»  47  3 6  23  —  — 

5  4 7  53  35  —  — 

©  48  37  57  —  — 


17  12 

i  i  34 


of  Dec.  O  io 

—  —  18  19  47 

—  —  18  26  o 

—  —  18  3  32 

Parall.  of  c  35  56 
Declin.  I  34  4 3 


y’.v-i'.  • 

Diff.  a  reduced 

16  24 

t"  \  ■ 

Diff  b  reduced 

58  39 

Parall.  of  j 

;  at  ih  before  d 

28  26 

R.  Afc.  1 

[  at  2oh  27'  28" 

31  45 

3) 

31  45 

3) 

54  50 

0 

58  39 

r  D  17  43  51 
Declin.  feen<  j  17  51  17 
C  D  18  3  32 

Diff  c  72  6 
Diff.  d  19  41 


Diff.  e  13  5 

Diff./  26  54 

17.  From  the  differences  /,  r,  d,  is  conflru&ed  the  type  and  cor- 
rettion  after  the  following  method  ;  let  the  diff.  e  =  i3/  5"  be  = /z  c  *,  and 
diff  /=  26/  54 "~ad  ;  let  the  perpendicular  be  =  diff.  c  or  7'  26"; 
let  the  perpendicular  fd  be  —  i9/  41"  =  diff.  d  *,  and  20h  27'  28"  will  be 
the  centre  of  3)  in  ;  but  4/  before  d  in  £  •,  the  centre  of  the  fun  un¬ 
moved  in/.  The  feen  orbit  of  the  moon  is  determined  by  the  points  a 
and  b  j  becaufe  it  paffes  thro5  them.  But  if  fm  is  equal  to  the  fum  of 
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the  apparent  diameters  =  32'  3  5",  it  cuts  the  part  ma  from  the  hypo- 
thenufe  b  a ,  which  being  converted  into  time,  gives  the  quantity  of  cor¬ 
rection. 

18.  If  the  thing  is  to  be  performed  by  calculation,  let  b  a  be  continu¬ 
ed,  and  from  /let  fall  the  perpendicular  fg.  In  the  prefent  cafe  ab  — 

15'  2//,  ae—^d  55",  ge~  2'  10":  therefore  ££=3 3'  5",  gf  =  3'  50", 

3d  35";  therefore  gm~ 32'  2 i"-9  and^zz — gm—ma~ 44";  which 
quantity  being  converted  into  time,  is  =  i7  27".  But  when  3>  is  moved 
from  a  towards  £,  and  the  centre  of  the  moon  is  placed  in  a  20 h  27'  28", 
it  is  plain  that  this  time  muft  be  added  to  the  time  of  the  beginning 
found  above,  that  the  beginning  of  the  eclipfe  may  be  found  true  and 
corredt;  2oh  2d  55". 

19  To  fhew  the  exadlnefs  of  this  calculation,  let  us  inveftigate  the  Proof  of  the 
diftance  of  the  centres  of  O  and  D  to  this  corrected  time  of  the  beginning,  corre&ion. 
For  if  thefe  are  equal  to  the  fum  of  the  apparent  femidiameters,  it  is  ne- 
ceffarily  the  true  point  of  the  beginning ;  if  otherwife,  it  is  falfe.  The 
time  that  paftes  between  this  point  of  the  corrected  beginning  and  the 
time  of  6  is  =  ih  48'  36".  With  this  agrees  the  motion  of  5  in  the 
ecliptick  54'  46,y  increment,  lat.  3)  4/  48";  motion  of  G  in  longitude 
37  34";  therefore  at  the  time  of  corrected  beginning,  long.  3)  50 0  12' 

12",  N.  lat.  3)  31'  19";  long.  O  510  3'  J4//;  R.  afc.  O  =48°  36' 

47";  declin.  O  =  180  of  i4/7;  R.  afc.  D  470  3d  4";  declin.  3)  180 
19' 46";  diff.  between  R.  afc.  G  and  D  i°o/43//;  diff  between  time 
of  corredted  beginning  and  noon  3 h  3  i/ df\  arc  of  the  equator  agreeing  with 
this  time  —  520  4 d  30"  =  ang.  circ.  declin.  paffmgthro5  the  centre  of  O 
with  the  meridian  of  the  place.  The  difference  between  R.  afc.  G  and 
D  being  fubtradted  from  this,  there  remains  for  ang.  circ.  declin.  palling 
thro*  the  centre  of  3)  with  the  meridian  =  51°  45/  47".  Correfponding 
alt.  D  =38'  33":  ang.  circ.  declin.  with  the  vertical  =41'  n";  parall. 
alt.  —  47/  50",  parall.  declin.  =  3 6f  ofr;  parall.  R.  afc.  in  parall.  circle 
=  31^  29";  feen  declin.  D  =  1 7 0  43 7  46'';  diff.  between  feen  declin.  3> 
and  declin.  G  =  19^  28^;  diff.  between  R.  ale.  G  and  R.  afc.  3),  re¬ 
duced  to  parts  of  a  great  circle,  allowing  the  declin.  of  the  parall.  170 
44I  =  57/  34^ ;  parallax  R.  afc.  —  31 1  29" :  therefore  the  diftance  of 
the  places  of  O  and  3)  in  this  parallel  circle  =  2  d  5".  If  therefore  from 
26 1  $1f  as  a  bafe,  and  from  igr  28' 1  as  a  cathetus ,  a  redt angular  triangle 
be  conftrudted,  the  hypothenufe  of  this  triangle  will  be  the  diftance  of 
the  centres  of  O  and  3);  but  2 61  5^  =  1565  1  the  fquare  of  which 
is  2449225:  and  19^  28/!  —  11 68;',  the  fquare  of  which  is  1364224; 
and  the  fum  of  the  fquares  =  3813449,  the  fquare  root  of  which  is 
—  1953^,  2"  only  lefs  than  the  fum  of  the  apparent  femidiameters. 

20.  The  point  of  this,  as  determined  above,  numb.  14,  is  2  2h  43/?orif  ^ 
$1".  Time  of  6  2ih  57/  3  1" ;  difference,  4 d  o" .  To  this  difference,  or 
the  motion  of  3)  in  longit.  is  28/  25" ;  increment  of  lat.  —  2 1  19";  mo¬ 
tion  of  G  in  longit.  =  ir  51^;  wherefore  to  22h  43'  31"  longit.  3>  — 

5l°  35f  I3,fb  latit.  3)  =  38^36^;  longit.  Q~$i08r  39n  >  R*  a^c- 
VOL.  X.  Parti.  K  ©  = 
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0^48°  42'  declin.  O  —  180  4'  29^*  R.  afc.  D  =  48°  58'  q$V, 
declin.  D  ~i8°48/  49^. 

2  i,  The  diff  of  time  between  the  end  of  the  eclipfe  and  noon,  is  ih 
i6r  if 1  ;  which  being  converted  into  an  arc  of  the  equator,  is=  19°  yf 
*5n\  between  R.  afc.  O  and  D  —  ibf  2  i,r  R.  afc.  5  precedes 
R.  afc.  0  »,  therefore  this  diff.  is  to  be  added,  to  make  19°  if  36^, 
the  angle  of  the  circle  of  declination  palling  thro5  the  centre  of  D  with 
the  meridian.  This  angle  with  lat.  of  the  Obfervatory  of  Paris  and  de- 
clin.  D  produces  alt.  3>  =  56°  81  ;  and  the  angle  of  the  circle  of  declin. 
with  the  vertical  =  230  4' .  Hence  follows  parallax  of  alt.  —  34'  12"  ; 
parall.  declin.  31 f  ij11  and  parall.  R.  afc.  in  a  parallel  circle  =  13/  24"! 
^22.  The  reduction  therefore  and  difpofition  of  R.  afcenfions  and  de¬ 
clinations  is  as  follows. 


It.  A1C. 
o  f  U 


O  / 


- - 


U 


h  '  it  In  6  G 
At  2  2  43  3 1  o 

At  22  43  31  D 

Diff  between  R.  afc.  O 

In  6  D 


h 

At  22 


;  ;/ 
4 2  3r 


48  30 

21 

— 

—  — ,  —  j  s 

38 

59 

'  48  40 

24 

■ — • 

—  —  18 

4 

10 

48  42 

1 7 

— 

—  — —  —  1 8 

4 

39 

48  58 

38 

— 

—  —  —  18 

48 

49 

I 

53 

Diff. 

between  deck  O 

29 

48  32 

H 

— 

—  —  —  18 

39 

28 

48  42 

H 

— —  — - •  —  18 

4 

39 

00 

CO 

39 

— 

—  . —  —  jg 

48 

39 

10 

3 

Parall. 

32 

38 

20  24 

. 

declin.  ? 

3i 

2  *7 

Z/ 

9  33 

r  l8 

6 

50  3> 

2  5 

5 

Decl.  feen. )  1 8 

4 

39  © 

C  18 

17 

12  D 

Diff.  4 
Diff  h 

Diff  a  reduced 
Diff.  b  reduced 


and  diff  mTCu  °f  ®,Unm0Vcd  from  the  firft  place  of  2> 

and  diff .0  the  diftance  of  the  2d  place  of  D  from  the  ift  in  the  parall t 

two  places  of"  j  °areWnhoCh  k  ^  A  :  Ey  ParalIaxes  of  R-  afc.  th< 
two  places  of  D  are  now  changed  into  the  following  and  fa  hv  ad 

oing  the  parallaxes,  the  diftances  will  be  of  the  S>  d  *°  by  d' 

/  n 

O  unmoved  —  9  33 
D  in  6  =  20  27 

5  in  the  end  =  38  29 

r  f?Wrn  fr°m  n.umbers  we  fubtrafi  the  leaft,  n>  ooj!  there  is  left 
for  the  dtftance  of  the  place  of  5  in  <5  from  O  unmoved?^/ ,4  >'  fo 

t  e  diftance  of  5  in  the  end  of  the  eclipfe  from  O  28'  56 "  •  the  diffe 
rences  of  the  decimations  feen,  from  the  leaft  feen,  are  2/  n"  and  12- 
56  • 


24.  Let 
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24  Let  f/ be  the  portion  of  a  circle  parallel  to  the  declination  ,  jo  ,  / .  Fi_ 
therein  let  /  be  the  centre  of  ©  unmoved  ;  r  the  place  of  »  in  <5  •  q  the’  E 
place  of  »  in  the  end  of  the  eclipfe:  wherefore  rf  =  10/  *.//. 

28  56  .  At  the  points  r  and  q  raife  the  perpendiculars  a  r  and’  qv-  fo 
that  r  may  be  =  2 '  u",  and  q  v  —  12 '  qq"  The  rio-hr i;„„  /  ’ 

being  drawn  thro’  the  points  v  and  a,  will  ihew  the  orbit  of^feen 
But  if  the  aperture  of  the  circle  is  equal  to  the  fum  of  the  apparent  femt 
Diameters,  in  this  cafe  -  32'  39'/,  this  will  cut  off  from/a  portion  of 
the  orbit  mv,  which  being  converted  into  time,  and  added  to?  the  time 
of  the  end  found  above,  gives  the  end  correded.  ' 

2k5‘ /ifb'dV?  be  d?ne  hy  numbers  alone’  firft,  let  the  perpendicular' * 
or  be  fubtrafted  from  the  perpendicular  va,  to  obtain  v  z.  Let  the  or- 

htv  a  be  produced,  and  from /let  fall  the  perpendicular  fg;  hence  a- 
nfe  3  fimilar  triangles  ■,  a  zv,  a  r  n,  and f  n  g.  On  making  the  ealeu 
lation,  mere  comes  out  for  v  a,  20' 48";  for  an  4/  22"?  for  „  g-  6, 

10  :  confequentl yvg  =  31i2o",  and gf=q'  q2n.  But  as*»  A  = 

32  39  ,  m  g  will  be  —  32'  2  y'l,  therefore  mv  —  mg  —  vg  —  /'  7  n  ■ 

vihicn  quantity  being  changed  into  time,  is  =  2'  28 :  this*  time  beinw 

auded  to  the  time  of  the  end  found  above  22h  43'  qln  foves  at  HI  the 
end  of  the  eclipfe  corre&ed  22*  45'  59  n.  4j  3  ’  S  at  Ut  the 

whlSe/^1Ce -ifn11'5  ^xa,mPle’  becaufe  it  is  the  fame  with  that  bv  Note 
winch  de  la  Hire  ilhiftrated  the  precepts  of  his  calculation  :  it  will  there- 

calculation"  £°  lt>s  agreemenc  with  the  prefent.  In  de  la  Hire's 

rile  7;^//  °S  l°T  l°n  is  fuPP°fed  t0  be  acc°tding  to  true 
urne  21  57’  *5"  h  which  however  is  not  exadt :  for  according  to  the 

terthuT  if  "5’  “ happ£ oS  f  2 1  ’ ‘  57' '  3 1 ' "i  as  we  fettled  above.  Af- 

ing  to  2Swr  ’"i  C°,rreaed’  the  Point  ofgreateft  obfeuration,  accord- 
,1/  i  lf  Aires, calculation,  agrees  with  ours  even  in  feconds,  2l'h  2/ 

ti  nff  T  r  fmTe  dlfference  in  £he  beginning,  end,  and  qfan- 
ar  rL  6  CC  ipi  r  ‘  tbat  calculation,  the  perpendicular  L  T  produces 

-  10  Hilf  tlm|C  °  TiTai°”  2115  and  fo  the  tjuantity  of  the  ecifofe  is 
~ °  ,  S‘  49 ■  J  T  Verbe.Slnn"lg  happens  at  2°h  27’  29,/*  the  end;  22» 
which3hnwP5y  ^  ?  HlV  PreCept’  rhat  be§inning  needs  no  correction  ; 
nnf  ihrT  1S  ’  -lf  an  error  of  1 '  or  i  f  may  be  flighted.  But  if 

fhews  t£eiahlnS  r(equire^.  and  tbS  proof  of  my  correction'  fofficiently 
cuHinn  H  labour  of  corredhng  is  alio  to  be  undertaken  in  de  la  Hire's  cal- 

nouThn-K„!nKmine;  ^hogmning  found  at  firft  would  agree  exactly  e- 
rnnmncr  T  f,  beca^fe  of,d’?erent  altitudes  of  the  moon  in  the  end  and  be- 
5if1  1  have  affumed  diverfe  apparent  femidiameters,  which  de  la  Hire. 

diameter  nf  if';  Vereforf  f°  m,fbe  ab  things  equal,  let  the  apparent  femi- 
the  bpainn*  f  etat.lb  j'i  'n  the  beginning  and  end ;  in  which  cafe 
0  *Py  calculation  not  corrected  will  be  brought  back  to  2oh 

fore  £  b,  vr  fnd’  C?  2,2h  43 '  2l"  >  therefore  my  beginning  is  6”  be- 
Duant-V  s  t  *  2nd  the  end  follows  it  at  the  fame  diftance ;  and  the 

q  antity  of  the  eclipfe,  as  we  have  determined  above,  exceeds  de  la  Hire's  /. 

*  y>i.  Tab.  Ludwic.  Edit.  Pari/.  1727.  p.  48.  i„ufa  ’Tabularum. 
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6S  The  Sun's  Eclipfe  of  July  14,  1748. 

When  the  apparent  orbits  of  3),  or  rather  the  feigned  ones  in  the 
prefent  calculation,  and  in  that  of  de  la  Hire ,  are  not  right  but  curves, 
in  this  difference  that  the  convexity  in  de  la  Hire's  may  be  objected 
to  the  point  L  *,  and  in  the  prefent  the  concavity  to  the  point /+,  it 
is  evident  that  the  perpendicular  L  T,  on  the  length  of  which  the 
quantity  of  the  eclipfe  depends,  is  greater,  than  it  ought  to  be  in  de 
la  Hire's  calculation  *  as  in  mine  the  fame  perpendicular  which  is  de- 
ligned  by  fg  is  lefs  than  it  ought  to  be  :  therefore  if  the  greateft  ex- 
abtnefs  was  to  be  ufed,  the  quantity  of  the  eclipfe  ought  to  be  rec¬ 
koned  between  them  both. 


7he  Surw 
Eclipfe  of  Ju¬ 
ly  1  4»  *748- 
obf eroded  at 
Marlborough 
Houfe,  with- 
the  1  2  foot  re- 
framing  Tele- 
fcope ,  fix'd  as 
a  finder  to  the 
tube  of  the 
great  I  2 
refiedlor  ;  by 
John  Bevis 
M.  D.  N». 


489  p.  521. 

oa.  &c. 

I  748.  Read 
Novi  to. 

17  48* 


Apparent  Time, 
d  h  i  11 


IV.  1.  July  14.  9.  3.  50. 

14.  9.  39.  42. 
^[2.  00. 
10.  12.  08. 


The  beginning,  which  perhaps  might  be 
21 1  or  3 1 1  fooner. 

The  fir  ft  little  fpot  in  the  weftern  clufter, 
quite  covered. 

The  biggeft  of  that  clufter  quite  cover’d, 
yet  fomewhat  doubtful  for  flyingclouds. 

The  middle  one  of  three  con  fiderable  fpots 
towards  the  eaftern  limb  half  cover’d. 

The  end  could  not  be  precifely  obferved 
for  flying  clouds  •,  at  12.  09.  15.  it 
was  not  quite  over*,  but  at  12.  09. 
35.  the  fun  was  clear,  and  nothing 
of  the  eclipfe  left. 


N.  B.  The  wind  was  fo  hoifterous ,  that  no  phafes  could  he  meafured  with  a 

Micrometer. 


- by  Mr  23  The  beginning  if  c!f  a.  m.  The  end  o.  5.  25.  p.  m.  at  io*  32' 

Mark  Day,  io u  a.  m.  io°  i87  were  dark,  which  I  take  to  be  the  greateft  with  us. 
wkk  nlf  Thefe  are  aPParent  times5  from  a  well  adjufted  clock  (by  a  meridian 
Thrapfton,  drawn  Jme  IO>  on  a  Piate  metal),  and  correded  to  the  time  of  ob- 
Northanjp-  fervation.  Our  latitude  is  52  0  27'  30". 

tonlhire,  Oa.  21.  1748.  Ibid.  p.  523. 


- At  the  3‘  Juh  25*  S.  The  beginning  of  the  eclipfe  was  not  ob- 

Obfervatory  ferved,  the  fun  having  been  covered 

Royal  at  Ber-  with  clouds.  - 

lm,  by  Au- 

guftine  Na-  .  .  .. 

thanael  Gref-  *  ' ' 

chow ,Memb.  The  annulus  w^as  completed  at  11  52  51  ante  mend . 

of  the  R.  - -  -  -  broken  31  54  13’ 

ITfChc  The  end  of  the  ecliPle  1  25  9  poft.  merid. 

ibid.  p.  526.  The  diameter  of  the  fun  was  31' 43 'h 

'  » 

f  Vide  Alleg.  p.  48.  in  Tab.  Ludov,  f  Fig.  3. 
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This  eclipfe  was  likewife  obferved  annular  at  Franc  fort  upon  the  Oder \ 
but  not  lb  exactly  as  at  Berlin. 

4.  Thefe  obfervations  were  made  at  Aberdour  caftle,  belonging  to  the  — 
faid  Earl,  whofe  lat.  is  56°  4'  N.  Mr  le  Monnier  having  come  over  ed by  the  R. 
from  France  to  go  to  Scotland ,  to  obferve  the  annular  eclipfe  of  the  fun,  ^on-  James 
July  *4.  1748.  I  was  defirous  to  contribute  all  that  lay  in  my  power 
to  affift  him,  and  therefore  refolved  to  go  to  Scotland  with  the  Earl  of  njer  r 
Morton , ,  who  was  fo  good  as  to  permit  us  the  honour  of  accompany-  Aft r on.  and 
ing  him.  We  arrived  at  Edinburgh  July  4.  and  immediately  went  to  Memb.  of  the 
the  College,  to  enquire  what  preparations  were  made  there,  in  confequence  gc  ^apar^ 
of  letters  we  had  writ  before  we  left  London  ;  when  Mr  Alex.  Monro*  Mr  ja/ 
Prof.  Anat.  informed  us,  that,  upon  receipt  of  ours,  he  had  writ  cir-  Short,  Fel- 
cular  letters  to  ail  his  friends  in  different  parts  of  the  country,  to  pre-  ^oqjJS  °f the 

pare,  in  the  belt  manner  they  could,  for  the  moft  exadt  obfervation  of Soc  N°“ 

r.  .  vc  49°  P  Se¬ 
this  eclipfe.  .  t  Dec.  ,748. 

We  found  that  the  meridian  mark,  which  had  been  fettled  from  ob-  Read  Dec  8. 
fervations,  by  the  late  worthy  Mr  Mac  Laurin ,  was  loft,  by  the  taking  i748- 
down  of  a  chimney,  upon  which  it  was  fixed  ;  and  Mr  Matthew 
Stewart ,  the  prefent  Profeffor,  having  no  proper  inftruments,  had  not  as 
yet  re-eftablifhed  it  ;  which  we  hoped  to  do  by  an  inftrument,  which  we 
every  day  expedted  from  London  ;  and  Mr  Stewart  having  promifed  to 
make  the  belt  obfervation , he  could,  we  refolved  to  fet  out  for  Aberdour , 
a  feat  of  the  E.  of  Morton's ,  which  he  readily  offered  to  us,  and  did  us 
the  honour  to  accompany  us  thither  himfelf,  having  the  fame  defire  and 
curiofity  to  do  whatever  lay  in  his  power  to  contribute  to  an  exadi  ob¬ 
fervation. 

Aberdour  is  about  8  miles  almoft  N.  W.  of  Edinburgh .  We  chofe 
this  place,  as  being,  by  the  computations  of  this  eclipfe,  at  or  very 
near  the  fouthern  limit  of  the  annulus. 

In  the  caftle  of  Aberdour  r  25"  of  time  weft  of  the  college  of  Edin¬ 
burgh,  we  fet  up  a  clock,  July  9.  and  the  weather  being  cloudy,  and 
our  equal-altitude  inftrument  and  tranfit  not  being  yet  arrived,  we  on 
the  nth  made  ufe  of  an  equatorial  telefcope  of  Lord  Morton' s,  to  find 
correfponding  altitudes  of  the  fun,  and  at  the  fame  time  put  up  a 
gnomon  of  15  feet  high. 

Being  uneafy  that  our  inftruments  were  not  come  to  hand,  and 
refolving  to  have  a  communication  with  the  college  of  Edinburgh v 
where  they  had  a  tranfit  inftrument  •,  Lord  Morton  propofed  that  two 
cannon  .fhould  be  fired  from  the  caftle  of  Edinburgh ,  one  precifely  at 
12,  and  the  other  at  5'  after  12  on  the  day  of  the  eclipfe;  and  the 
different  obfervers  in  different  parts  of  the  country  to  be  advertifed  of 
this,  and  to  mark  down  the  precife  time  of  feeing  the  flafh,,  or  hearing, 
the  found  of  the  cannon;  fo  that,  after  having  made  a  geographical 
map  of  thefe  different  parts  of  the  country,  and  having  found  the  exadt 
meridian  of  one  place,  we  fhould  be  enabled  to  fettle  the  times  of  all  the 

reft  by  the, difference  of  meridians  found  by  this  map.  This  was  fettled 

•  •  ■  ~  ,  and: 
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and  agreed  to  on  the  12  th,  and  an  exprefs  fent  over  to  Edinburgh  with 
a  letter  from  Lord  Morton  to  the  Lord  Juftice  Clerk,  to  defire  this  fa¬ 
vour  of  General  Bland ,  who  very  readily  granted  it. 

The  1 3th  being  a  clear  day,  we  took  equal  altitudes  with  the  equato¬ 
rial  telefcope,  and  found  our  clock  gained  1'  4 6"  in  two  days,  and  that 
the  fun  paffed  the  meridian  at  i2h  7'  6"  by  the  clock. 

July  14th  was  an  exceeding  bad  morning  both  for  wind  and  rain*, 
but  about  Sh  in  the  morning,  the  clouds  difperfed,  and  we  had  a  very 
clear  fun. 

In  order  to  oblerve  the  eclipfe,  Lord  Morton  made  ufe  of  a  refiedting 
telefcope,  1 2  inches  focal  length,  magnifying  about  40  times.  I  made 
ufe  of  a  refledting  telefcope  4  feet  focus?  magnifying  about  120  times; 
both  belonging  to  Lord  Morton.  Mr  le  Monnier  made  ufe  of  a  refrac¬ 
ting  telefcope,  about  9  feet  focus ,  which  he  brought  with  him  from 
France ,  armed  with  a  micrometer,  made  after  the  method  of  Mr  G, 
Graham ,  by  the  late  Mr  Sijfon  at  London.  Mr  le  Monnier  took  his  fta- 
tion  in  the  garden,  under  the  window  of  the  room  where  the  clock  was 
placed ;  Lord  Morton  was  in  the  room  next  that  where  the  clock  flood ; 
and  I  was  at  the  window  next  the  clock. 


Clock. 

h  f  it 

8  55  o 

8  59  J3 

9  o  42 

9  2  30 


10  6  10 
10  45  o 


i*  52  43 


11  56  21 


True  Time, 
h  1  n 


84  7  5 

8  51  18 

8  52  47 

8  54  35 

9  58  12 

10  37  o 

11  44  40 

11  48  18 


The  eclipfe  not  yet  begun.  Clouds  come  on. 

Beginning  of  the  eclipfe,  found  by  the  follow¬ 
ing  chord. 

Eirft  view  of  the  eclipfe,  then  confiderably 
advanced. 

Meafured  the  chord  of  the  part  eclipfed ;  which 
was  found  equal  to  the  field  of  the  great 
reflector. 

The  illuminated  part  of  the  fun,  meafured  by 
the  micrometer,  and  found  =  yr  37^4. 

Again  meafured,  and  found  =  7r  37^4. 

L.  Morton  judged  the  middle  of  the  eclipfe,  or 
nearefl  approach  to  an  annulus ,  at  ioh  17' 
54"  apparent  time. 

The  fame  phafe  or  chord  obferved  as  at  the  be¬ 
ginning,  and  meafured  both  in  the  telefcope, 
as  at  firlt,  and  by  *he  micrometer,  and  found 
~  8'  i$,r  of  a  great  circle,  as  verified  by  a 
bafe  after  the  eclipfe  was  over,  which  gives 
the  end  as  exadl  as  the  beginning. 

End  of  the  eclipfe  by  the  preceding  chord. 


Mr  le  Monnier  meafur’d  with  the  micrometer  the  apparent  equatorial 
diameter  of  the  moon,  when  fhe  was  upon  the  fun;  which  he  found 

=■  if 
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±=29/47//f.  He  meafured  alfo  the  apparent  vertical  diameter  of  the 
fun  at  noon ;  which  he  found  =  31'  40//.  The  micrometer,  with  which 
he  meafured  thefe  diameters,  was  afterwards  verified,  by  a  bafe  of  2570 
feet,  and  two  marks,  placed  at  right  angles  to  it’s  extremity,  at  the 
diflance  of  22  feet  from  one  another. 

The  dafh  of  the  fir'd  cannon  fired  from  the  cafcle  was  feen  at  1 2 h  of 
4"  by  the  clock ;  and  the  iiafli  of  the  fecond  cannon  alfo  by  the  clock  at 
12 h  8/  4".  The  eclipfe  was  fo  nearly  annular,  that,  at  the  neared  ap¬ 
proach,  the  cufps  fee med  to  want  about  4  of  the  moon’s  circumference 
to  be  joined  •,  yet  a  brown  light  was  plainly  obferved,  both  by  L.  Mor¬ 
ton  and  myfelf,  to  proceed  or  ftretch  along  the  circumference  of  the 
moon,  from  each  of  the  cufps,  about  f  of  the  whole  didance  of  the  cufps 
from  each  cufp  ;  and  there  remained  about  4  of  the  whole  diflance 
of  the  cufps  not  enlightned  by  this  brown  light  ;  fo  that  we  were  for 
fome  time  in  fufpenfe  whether  or  not  we  were  to  have  the  eclipfe  annu¬ 
lar  with  us.  I  obferved,  at  the  extremity  of  this  brown  light,  which 
came  from  the  weftern  cufp,  a  larger  quantity  of  light,  than  in  any  o- 
ther  place,  which  at  firft  furprized  me;  but  afterwards  I  imagined  it 
muff  have  proceeded  from  fome  cavity  or  valley  made  by  two  adjoining 
mountains  on  the  edge  or  limb  of  the  moon.  I  had  often  formerly 
obferved  mountains  on  the  circumference  of  the  moon,  more  or  lefs 
every-where  round  it,  but  never  faw  them  fo  plain  as  during  the  time 
of  this  eclipfe  ;  for  we  had  the  air  exceeding  clear,  and  free  of  all  agi¬ 
tation,  notwithdanding  it  blew  a  perfed  hurricane  of  wind,  which  be¬ 
gan  about  the  middle  of  the  eclipfe ;  and  I  remember,  in  the  annular 
eclipfe  of  the  fun  in  the  year  1737,  it  did  the  fame.  The  mountain¬ 
ous  inequalities  on.  the  fouthern  limb  of  the  moon  were  particularly  re¬ 
markable  ;  in  fome  parts  mountains  and  valleys  alternately  ;  others  ex¬ 
tended  a  confiderable  way  along  the  circumference,  and  ended  almoft 
perpendicularly  like  a  precipice.  L.  Morton  was  able  to  fee  them  very 
eafily  thro5  his  fmail  refledor. 

A  little  after  the  middle  of  the  eclipfe,  fome  clouds,  that  feemed  fta- 
tionary  below  the  fun,  appeared  tinged  on  their  upper  extremities  with 
all  the  colours  of  the  rainbow. 

During  the  greateft  darknefs,  fome  people,  who  were  in  the  gar¬ 
den  adjoining  to  the  cadle,  faw  a  dar  to  the  eaft  of  the  fun;  which, 
when  they  afterwards  told  us,  and  pointed  to  the  place  where  they  had 
den  it,  we  found  mud  have  been  the  planet  Venus.  This  dar,  we 
were  afterwards  told,  was  feen  alfo  at  Edinburgh ,  and  other  places,  by 
a  great  number  of  people ;  but  I  did  not  hear  of  any  other  dars 
being  feen.  The  darknefs  was  not  great,  but  the  iky  appeared  of  a 
faint  languid  colour.  What  is  pretty  remarkable,  is,  Mr  le  Monnier 
allured  us,  that  when  he  looked  at  the  fun  with  his  naked  eyes  du¬ 
ring  the  middle  of  the  eclipfe,  he  could  obferve  nothing  upon  the  fun, 
but  faw  the  fun  full,  tho’  faint  4n  his  light.  This,  I  am  apt  to  ima¬ 
gine,  may  be  owing  to  his  being  fhort-figHted.  I  obferved  alfo,  about 
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the  middle  of  the  eclipfe,  a  remarkable  large  fpot  of  light,  of  an  irregular 
figure,  and  of  a  confiderable  brightnefs,  about  7'  or  8y  within  the  limb  of 
the  moon  next  the  weftern  cufp.  I  thought  I  loft  this  light  feveral  times ; 
but  whether  this  was  owing  to  my  fhutting  my  eyes,  in  order  to  relieve 
them,  or  not,  I  cannot  tell.  I  am  told,  that  the  rev.  Mr  Irwin  at  Elgin 
obferved  the  fame.  When  I  ftrft  perceived  it,  I  called  to  Lord  Moret  on 
who  was  in  the  next  room,  but  he  could  not  fee  it. 

Before  the  eclipfe  began,  and  during  the  whole  time  of  the  eclipfe,  the 
air,  as  1  laid  before,  being  exceeding  clear,  I  faw  thro’  the  4  foot  reflec¬ 
tor  the  furface  of  the  fun  cover’d  with  fomcthing  which  I  had  never  ob- 
ierved  before;  it  feemed  to  be  all  irregularly  overfpread  with  light,  and 
a  faint  fhade,  efpecially  towards  his  equatorial  diameter.  This  appear¬ 
ance  was  fo  odd,  that  it  is  difficult  to  defcribe  it,  fo  as  to  give  an  ade¬ 
quate  idea  of  what  I  faw  ;  but  if  I  may  be  allowed  the  expreffion,  it  feem¬ 
ed  as  it  were,  curdled  with  a  bright  and  more  duiky  light  or  colour. 
This  appearance  was  permanent,  and  regularly  the  fame  ;  and  if  in  any 
degree  feen  before,  may  have  given  rife  to  facuU  having  been  feen  in  the 
fun  ;  but  to  me  the  whole  fun’s  body  feemed  to  be  more  or  lefs  covered 
with  it.  I  looked  with  all  the  attention  poflible,  to  fee  if  I  could  obferve 
the  body  or  limb  of  the  moon  before  ffie  touched  the  fun,  and  alfo  after 
ihe  left  it,  and  was  intirely  off  the  fun,  but  could  fee  nothing  at  all  of  any 
luch  appearance.  I  mention  it  to  fatisfy  Mr  de  Lijle ,  who  publickly  de- 
fired  this  might  be  attended  to.  7 

The  barometer  had  been  falling  for  feveral  days  before  the  eclipfe  and 

even  that  morning,  when  it  was  at  29.2  inches.  But  during  the  eclipfe 
it  began  to  rife.  &  f 


July  11.  at  8h  in  the  morning  the  thermometer  ftood  at 

h  / 


Divifions. 

54 


at  1 2  o  or  noon  at 
at  4  op.  m .  at 

July  12.  at  11  o  a.  m.  it  ftood  at 
at  1 2  o  or  noon  at 
July  13.  at  8  30  a.  m.  it  ftood  at 

at  i  op.  ?n.  at 

July  14.  at  8  o  a.  m.  at 

at  8  53  at 

at  9  7  at 

at  9  20  at 
at  10  8  at 

at  10  26  at 


-56 

60 

“  57 
5$ 

-  55i 
57 r 

-  56 

-  57 

'  57f 
‘  57 1 

-  5-7 

’  5^1 


All  thefe  observations  of  the  thermometer  were  taken  when  it  ftood  i 

m  ff6  ’’  ,anJ  theuUTS  are  by  the  dock-  Immediately  after  the  mid 
die  of  the  eclipfe,  the  thermometer,  when  expofed  to  the  fun  for  the  fpac 
of  io'  of  time,  rofe  only  f  a  divifion.  p 


Thermometer 


Divisions 


73 
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Thermometer  {till  expofed  to  the  Sun, 
at  ioh46/oo//,  flood  at 
at  10  51  30  at 
at  jo  57  3°  at 
at  1 1  4  00  at  - 

at  1 1  10  00  ar 
at  1 1  34  00  at 


-  58? 

-  62 

-  6^  - 
-  66 

-  70 

-  75 y 


Thermometer  replaced  in  the  fhade  after  this  laft  obfervation, 
at  i2h54/  flood  at  -  - 

at  1  2  8'  at 
at  5  50  at 
at  7  30  at 

July  15.  Thermometer  at  8h  a,  m.  flood  at 

at  9  at 
at  10  at 


-  59 

-  58t 

-  56 

-  57 

-  60 


Thefe  obfervations  were  made  with  a  thermometer  of  Fahrenheit' s  fcale, 
the  divifions  of  which  were  very  fenfible.  We  did  not  at  all  perceive  or 
feel  any  greater  degree  of  cold,  during  the  eclipfe,  than  we  felt  before  it 
began. 

The  weather  being  very  bad  at  Edinburgh ,  Mr  M.  Stewart,  Prof.  Math, 
could  make  no  obfervations  of  the  Eclipfe  •,  he  only  faw  the  end  at  1  ih  50' 
34"  true  time ;  and  even  then  the  fun  was  fomewhat  cloudy :  he  took 
however  the  fun’s  tranfit  over  the  meridian  (as  then  fuppofed)  at  i2h  4I 
42"  by  his  clock,  and  heard  the  fecond  cannon  fired  from  the  caflle  at  i2h 
f  48"  by  the  clock.  We  afterwards,  in  a  few  days,  examined  his  me¬ 
ridian  mark  with  a  very  exaCl  equal  altitude  inflrument  by  3  feveral  corre- 
fpondent  obfervations ;  and  found  his  mark  3'  22"  of  time  to  the  W.  of 
the  true  meridian.  The  college  is  about  2500  feet  diflant  from  the  caflle 
Eaflward.  j: 

The  Rev.  Mr  Bryce ,  at  Aldijlon ,  about  6  miles  to  the  W.  of  Edinburgh , 

lat.  55°  55*4  N,  obferved  with  a  reflecting  telelcope,  9  inches  focus, 

,  ....  h  ;  It 


The  beginning  of  the  eclipfe  at 

Upper  horn  or  cufp  vertical,  at  - 

Hitherto  the  weftern  cufp  lower  than  the  eaftern. 

The  two  cufps  horizontal  at  - 
The  weftern  cufp  afeends  very  faft  at 
The  weftern  cufp  vertical  at 

The  cufp  which  was  juft  now  vertical,  now  becomes  Eaft, 
and  about  30°  from  the  zenith  to  the  Eaft  at 
The  middle  of  the  eclipfe  as  near  as  he  could  judge  at 
The  lower  cufp  at  the  nadir,  and  very  ragged  and  uneven 
at  -  -  - 


VOL.  X.  Part  i. 


8  52  30 
-  9  5° 

10  13  10 
10  14  10 
10  16  15 

^  10  17  10 

10  17  40 

J  10  24  45 

The 


L 


h  /  ft 
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The  fame  cufp  ftill  in  the  fame  pofition  at  -  -  - 

The  fame  cufp  feems  to  begin  to  move  towards  the  W.  at 
The  motion  of  this  cufp  fcarce  fenfible  at  -  -  - 

The  other  cufp  middle  between  the  zenith  and  the  nadir  ) 
towards  the  E.  at  -  -  --  --  -  -  --f 

End  of  the  eclipfe,  the  fun  being  quite  clear  at 


10  32  5 

10  43  35 

10  55  45 

11  o  25 
11  48  40 


I  fhall  fet  down  the  following  obfervations  of  this  eclipfe  juft  as 
they  came  to  my  hand  when  in  Scotland ,  without  making  any  other  re¬ 
mark,  than  that,  from  the  difagreement  among  themfelves,  they  do 
not  all  of  them  feem  to  have  been  made  with  due  accuracy  and  at¬ 
tention  ;  for  want,  I  fuppofe,  of  fufficient  practice  in  this  kind  of  ob¬ 
fervations. 

William  Crow ,  Efq*,  at  his  houfe  of  Net  her  byres  near  Hay  mouth ,  lat.  550 
z\f  N.  fays, 

h  /  // 

The  eclipfe  began  at  -  -  --  --  --  --  -  8  55  o 

Half  of  the  fun  eclipfed  at  -  -  -  -  --  --  -  9500 

Middle  of  the  eclipfe,  f  of  the  fun’s  limb  cover’d  by  the  moon  at  10  25  o 
End  of  the  eclipfe  at  -  -  -  -  -  -  -  -  -  -  11  55  o 

Mr  John  Mair ,  at  Air,  lat.  550  30'  N.  fays,  the  eclipfe  began  8h  45'; 

but  that,  by  reafon  of  clouds,  he  could  make  no  other  particular  ob- 
fervation ;  only  that,  by  a  view  he  had  of  the  fun  fome  little  time  be¬ 
fore  the  end,  he  thinks  the  end  of  the  eclipfe  might  be  about  1  ih  48b 
Mr  Mark ,  teacher  of  Math,  at  Dundee ,  lat.  5.6°  2 5'  N.  obferved, 

h  /  tt 

The  beginning  of  the  annular  appearance  at  -  -  -  -  1016  44 

End  of  the  annular  appearance  at  -  •  -  .  10  23  8 

He  fays,  the  beft  obfervations  make  the  annulus  a  fmall  matter  nar¬ 
rower  on  the  upper  than  lower  fide  *  by  which  it  appears  the  centre  of 
the  eclipfe  was  to  the  N.  of  Dundee. 

Mr  John  Stewart ,  Prof.  Math,  at  Aberdeen ,  writes,  that  by  an  obfer- 
vation  made  at  Monrofs ,  lat.  56°  4P, 

b  ;  /7 

The  annular  appearance  began  at  -  '  -  10  20  o 

Annulus  ended  at  -  -  -  -  10  24  30 

End  of  the  eclipfe  at  -  -  -  -  -  115244 

And  that,  by  an  obfervation  made  at  a  place  about  1 8  miles  S.  W.  of 

Aberdeen. 


The 
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b  f  n 

The  eclipfe  began  at  -  -  -------  8  52  o 

Middle  at  -  ------  ------  -10210 

End  at  -  --  --  -  -------  -  ii  52  o 

And  that  at  Aberdeen,  lat.  570  n/N.  h  /  // 

The  eclipfe  began  at  -  -  -  -  --  --  -  “  -  8  55  3  ^ 
Middle  of  the  eclipfe,  and  annular  appearance,  as  near  as  ) 

he  could  judge,  at  f  10  23  3 

End  of  the  annular  appearance  at  -  -  -  -  -  -  -102448 


He  writes  alfo,  that  he  received  an  account  from  Mr  Reid ,  Minifter 
at  New  Macchar ,  about  7  Miles  N.  W.  of  Aberdeen ,  who  obferved 


h  *  /' 

» 

The  beginning  of  the  annular  appearance  at  -  -  -  -  -101828 

And  the  end  of  the  eclipfe  at  - . --11493 


Mr  Stewart  fays,  that,  by  comparing  his  obfervation  at  Aberdeen  with 
this  of  Mr  Reid's,  he  apprehends  he  is  in  a  miftake  as  to  his  judging  of 
the  middle  of  the  eclipfe,  and  annular  appearance ;  and  reckons,  that 
the  annular  appearance  began  at  Aberdeen  at  ioh  19',  and  ended  as  above. 
By  which  the  total  duration  of  the  annulus  was  f  48" :  and  the  end  of 
the  eclipfe  at  Aberdeen  was  at  1  ih  49/  33. 

The  Rev.  Mr  Irwin ,  at  Elgin ,  lat.  570  34',  fays,  the  eaflern  limb  of 
the  moon  touched  or  entered  on  the  weftern  limb  of  the  fun  at  8h  57T 
tho’  he  fufpedls  it  began  a  little  fooner  (another  having  taken  the  tele- 
fcope  out  of  his  hand)  ^  for  when  he  looked,  the  moon  was  a  little  ad¬ 
vanced  on  the  difc  of  the  fun  about  30°  from  the  zenith  of  the  fun  to¬ 
wards  the  W.  v 

h  >  // 


The  eaflern  cufp  in  the  zenith  of  the  fun  at  -  -  -  - 
Eaflern  limb  of  the  moon  reached  the  centre  of  the  fun  at 
The  annulus  began  about  30°  from  the  zenith  of  the  fun  1 

weft  ward  at . -  -  -  \J 

The  annulus  appeared  moft  perfect  at.  -  -  -  - 


9  610 

9  39  o 
10  20  o 
10  22  45 


Tho’,  as  nearly  as  he  could  difcern,  he  thought  it  a  little  narrower 
on  the  S.  W.  limb  of  the  fun,  than  it  was  on  the  oppofite  fide.  From 
hence  it  fhould  appear,  that  the  centre  of  the  eclipfe  was  to  the  fouthward 
of  Elgin. 

The  annulus  was  obferved  to  break  on  the  S.  E.  limb  of  the  fun, 
about  30°  from  the  nadir,  at  ioh  25'  30". 

Before  the  joining  of  the  cufps  of  the  fun,  as  alfo  at  the  breaking  of 
the  annulus,  he  fays,  he  obferved  a  quick  tremulous  motion,  and  feveral 

L  2  irregular 
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irregular  bright  fpots  between  the  cufps,  which  difappeared  in  a  few  mo¬ 
ments  •  and  he  thought  the  moon’s  body  paffed  quicker  about  the  time 
of  the  annulus  (efpecialiy  as  it  was  forming),  than  at  any  other  time  do¬ 
ing  the  eclipfe. 

Before  the  weftern  limb  of  the  moon  reached  the  centre  of  the  fun’s 
difc,  the  fun  was  hid  under  a  cloud,  and  continued  fo,  till  within  fome 
little  time  of  the  end  of  the  eclipfe,  which  happened  at  1  ih  50b 

There  was  no  cloud  all  the  time  of  the  formation  of  the  annulus ,  or 
the  duration  of  it ;  and  he  thinks  he  is  pretty  right,  as  to  the  time  of  its 
continuance  *  for  both  the  formation  and  breaking  were  very  fenfibly  to 
be  obferved,  and  paffed  in  a  moment  •,  affording  a  very  pleafant  fight,  by 
the  irregular  tremulous  fpots  of  the  fun. 

He  fays,  the  darknefs,  during  the  annulus ,  was  not  fo  great  as  a  little 
before  and  after ;  and,  when  greateft,  was  only  fomewhat  dufkifh,  but 
obfervable.  Some  faw  a  ftar  to  the  eaft  of  the  fun ;  but  he  faw  it  not, 
nor  any  prefent  with  him.  He  was  told  of  it  after  his  obfervation  was 
over.  ■  c ;  i  cjfinqpo  ' 

He  fays,  that  by  an  obfervation  taken  of  the  fun  that  day  at  noon,  he 
found  that  his  clock  was  fomewhat  lefs  than  i/  fafter  than  the  fun.  He 
fays  alfo,  that  he  obferved  this  eclipfe  with  a  telefcope  3  feet  long,  and 
that  he  had  a  very  good  burning- glafs-,  but  that  it  had  little  force,  du¬ 
ring  the  annulus ,  and  fome  Ihort  time  before  and  after. 

Mr  Duncan  Frazer  writes  to  Mr  Monro ,  Prof.  Anat.  Edin .  that  he 
went  to  the  houfe  of  Culloden ,  lat.  570  29'  N.  on  purpole  to  obferv-e  the 
eclipfe  •,  it  having  been  faid,  that  the  centre  of  the  eclipfe  would  pafs 
there  ;  and  after  having  adjufted  his  clock  by  the  regulator-clock  of  a 
watch-maker  at  Invernefs ,  he  obferved  the  eclipfe  with  a  telefcope  5  feet 
long,  and  found 

h  /  // 

The  beginning  precifely  at  -  -  83736 

Beginning  of  the  annulus  at  -  -  1  o  o  10 

End  of  the  annulus  at  -  -  -  10510 

End  of  the  eclipfe  at  -  -  -  11  29  30 

By  comparing  his  obfervation  with  that  fent  him  by  Mr  Irwine  at  El¬ 
gin,  he  imagines  his  clock  was  not  fet  to  true  time,  fince  there  is  fo  great 
a  difference,  and  more  than  the  difference  of  longitude  between  the  two 
places  will  allow,  it  being  no  more  than  26  computed  miles,  and  nearly 
in  the  fame  parallel  of  latitude. 

Mr  Murdock  Mackenzie  (who  has  for  fome  years  paff  been  making  a 
lurvey  of  the  iflands  of  Orkney ,  and  whofe  abilities  for  fuch  an  undertaking 
give  11s  hopes  he  will  for  the  future,  free  navigators  of  a  great  many  me¬ 
lancholy  difaffers,  which  formerly  happened  in  thofe  feas,  thro’  the  want 
ol  true  charts)  made  the  following  obfervation  at  Kirkwall  in  the  ifland  of 
Pomona  in  Orkney  the  latitude  of  which  is  58°  58''  N. 


Beginning 
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Beginning  of  the  eelipfe  about  -  -  -  8  40 

End  of  the  eelipfe  about  -  -  -  11  37 

He  fays,  that  by  reafon  of  clouds,  he  could  not  be  perfe&ly  exaCt,  as 
to  the  precife  time  of  beginning  or  ending;  but  adds,  that  the  beginning 
cannot  be  more  than  4'  wrong,  nor  the  end  more  that  2'.  He  fays,  he 
is  fure  he  did  not  fee  it  annular,  but  that  there  remained  about  4  or  4  of 
the  fun’s  circumference  intercepted  at  the  middle  of  the  eelipfe. 

P.  S+  It  having  been  an  opinion  pretty  generally  received,  that  the  darker 
parts  of  the  moon’s  furface  are  water,  I  take  this  opportunity  to  remark, 
that  though  thofe  lefs  lucid  fpaces  are  for  the  moil  part,  to  appearance, 

.  evenly  extended  furfaces,  when  teiefcopes  of  fmall  magnifying  powers 
are  made  ufe  of,  yet,  when  they  are  examined  with  larger  magnifiers, 
it  is  eafy  to  difeern  on  them  many  protuberances  in  a  longitudinal 
direction ;  and  that  thefe  rifings  are  really  elevated  above  the  common 
plane  furface,  is  pall  all  queftion,  from  their  projecting  fhadows,  al¬ 
ways  oppofite  to  the  fun  :  Moreover,  they  are  of  the  very  fame  colour 
as  the  plane  they  arife  from,  of  the  like  fmooth  furfaces,  without  any 
fenfible  afperities and  invariably  the  fame,  under  the  like  pofitions  of 
the  fun  to  the  moon,  at  leafb  as  far  as  I  have  been  able  to  difeover  in 
12  or  1 5  years  frequent  obfervations  of  them. 

5  Being  prepared  for  the  obfervation  of  this  eelipfe  with  a  reflecting - atMa~ 

telefcope  about  2  feet  long,  and  being  fufflciently  acquainted  with  the  drid,  by  Don 
motion  of  an  aftronomical  pendulum,  which  I  had  ufed  in  my  voyage  to 
Peru,  in  making  feveral  obfervations.  I  obferved  the  beginning  ot  the 


Ulloa,  S.S.R. 

oh  -  /  c/t  N°  49*.  P- 
-8h  49  6  4o,  Jan.  See. 

1749.  Pte- 

fented Jan»  26, 

10  23  444  1748-9. 

Fig.  7. 


24n  4-64- 


eclipfe  to  have  happened  in  true  time  about 

The  fpot  a  h  in  the  difk  of  the  fun  between  it’s  ea- 
ftern  and  fouthern  parts,  which  could  then  be  eaflly  dif- 
cerned,  becaufe  there  was  no  other  near  it,  began  to  be 
immerged  -  - 

The  total  immerfion  of  this  fpot 
I  was  not  able  to  obferve  either  the  emerflon  of  this  fpot,.  or  the  end  of 
the  whole  eelipfe  ;  for  the  fun,  being  in  it’s  greater  altitude  above  the  ho¬ 
rizon,  made  the  ufe  of  the  telefcope  inconvenient.  Nor  could  the  parti¬ 
cular  number  of  the  digits  be  conveniently  determined  for  feveral  reafons. 

About  the  beginning  of  the  eelipfe,  part  of  the  lunar  difk  had  a  colour 
inclining  to  red,  which  afterwards  increafed  with  the  increafe  of  the  eelipfe. 
The  day  was  clear,  and  the  atmofphere  free  from  clouds,  and  lb  it  conti¬ 
nued  till  evening.  When  the  eelipfe  was  in  the  middle,  there  was  fome 
diminution  of  light.;  and  it’s  reflexion  was  obferved  to  be  fomething  weak¬ 
er  ;  and  the  air  was  obferved  to  have  loft  fomething  of  it’s  ulual  heat ; 
which  alteration  continued  from  4  an  hour  after  the  beginning  of  the  e~ 
clipfe  to  the  end. 

Fig.  6.  S the  fun,  L  the  moon,  a  the  limb  of  the  fun  at  which  the  im¬ 
merfion  began,  b  the  limb  of  the  moon  perceived  before  the  beginning  of 
the  eelipfe. 

X  .  -pi  * 

Fl£.  7» 


7  8 


Solar  Eclipfe 
Ian  8.  1750. 
N.  S. 

Rome,  by 


Solar  Eclipfe,  Jan.  8f  1750.  N.  S, 

Fig.  7.  N  0  S  L  the  folar  difk  j  L  the  call:,  0  the  weft,  N  the  northern 
part  of  the  difk,  S  the  fouthern  part,  a  b  the  fpot  obferved  in  the  difk  of 
the  fun  •,  c  another  between  the  N,  and  the  W.  to  which  the  eclipfe  did  not 
reach  ;  d  other  numerous  fpots  in  the  middle  of  the  folar  difk.  h  f  " 


V.  1.  Beginning  by  a  refledor  of  Mr  Short,  Jan.  7. 
The  hr  ft  fpot  covered  - 

The  reft  could  not  be  obferved  for  the  clouds 
Quantity  of  the  eciipfe  7  dig.  48  min. 

Again  more  exadly  -  7  -  43 

The  fun  appears  for  a  moment  j  horns  nearly  horizontal 
5 zz'  J an* &c;  Two  digits  remain  eclipfed 

5750,  Read  -  0  A 

Feb.  1 .  5  749. 


a 

Mr  Clirifto- 
pher  Maire. 

A]o  494-  P- 


2o  34  35 

20  49  50 

21  49  4 

21  51  28 

21  56  15 

22  55  37 

23  3  42 

23  11  32 


One  digit  exadly 
End  of  the  eclipfe 

The  obfervation  was  made  with  a  7  foot  tube,  2610  parts  of  the  mi¬ 
crometer  juft  clafping  the  fun’s  diameter.  The  place  of  obfervation  was 
in  lat.  410  54/  o/Y,  and  4"  of  time  E.  of  St  Peter’s. 


2.  The  beginning  was  at 
The  end  of  the  eclipfe  at 
The  whole  duration 


8  59  19  ~  true  time. 
1 1  20 


r 

DT 


2  20  4 6 

The  oblervations  were  made  with  the  greateft  exadnefs,  the  weather 


— — at  the 
Ob  fervat  cry 
at  Berlin, 
by  M.  Grif- 

chow,  jun.  _  ^ 

and  M.  Kies,  being  as  favourable  as  could  be  wifhed,  the  whole  time. 

M-anjhted  M.  Euler  obferved  in  his  own  houfe,  which  Hands  a  little  to  the  W. 

'French,  ibid.  ^ '  °*  the  Obfemitory,  at  the  diftance  of  190  Rhinland  yards 

p.  339 '.Read  (verges)  in  a  ftrait  line,  that 

Feb.  1  5. 

1  749.5°. 


// 


The  beginning  was  at 
And  the  end  at 

The  whole  duration 


1 1 


8  58  30  true  time. 

19  5Q 

221  o 


That  is,  34"  more  than  at  the  Obfervatory. 

The  diameter  of  the  umbra  was  Rhinland  inches. 
r  ,  Y1-  In  the  preface  to  my  lunar  tables,  I  hinted,  that  one  ufe  of  pub- 
TFanthorne  Hiring  thofe  tables  would  be,  tne  aflifting  of  perlons  defirous  farther  to 
redtily  tne  lunar  Aftronomy,  by  enabling  them  more  readily  to  compare 
the  Newtonian  theory  with  oblervations.  Since  the  publifhing  thofe  ta¬ 
bles,  I  have  fpent  fome  time  myfelf  in  that  comparifon  ;  ancf  here  fend 
l;TR\S'  and  y°u  tlie  reftdt,  that  you  may  communicate  it  to  the  R.  Soc.  if  you  think 
dUn  Prefer  }t  t0  be  made  Pubbck- 

of  Nat.  Hift.  As  the  motion  of  every  fecondary  planet  muft  partake  of  the  errors  in 
«/  Cam-  the  theory  of  its  primary,  I  thought  proper,  before  I  undertook  the  exa- 
bndge,  con-  mmation  of  the  lunar  numbers,  to  compare  thofe  of  the  fun  with  obfer- 

U00P Mo  vations-  1  compared  feveral  fets  of  Mr  Flamjlead's  obfervations,  after  the 
tion.  N0482.  method  he  himfelf  teaches  *,  which,  tor  many  reafons,  I  think  the  beft 
p.  4*  -■  Jan.  method  hitherto  uied  3  and,  with  the  concurrence  of  a  gentleman  well 
‘4*  skilled  inthele  matters,  determined  the  mean  motion  of  the  fun  at  Green- 

dated  Cam¬ 
bric*  ere  Nov  * 

£  .  &  W  *  Prolego.m.  Hitt.  Catlett.  P  .33,  btfij. 

Feb.  5.  174S, 
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Mr  Richarc 
Dunthorne, 
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Mr  Charles 
Mafon, 
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Concerning  the  Moon’*  Motion . 

wich  the  laft  day  of  Bee .  at  noon,  1700,  O.  &  V  ^o°  43'  40"  of  its 
apogee,  sd  70  30'  o",  and  the  greateft  equation  of  the  fun’s  centre  i° 
55'  40" ;  which,  I  am  fully  periwaded,  are  very  near  the  truth. 

The  theory  of  the  fun  being  thus  fettled,  I  proceeded  to  examine  the 
elements  of  the  lunar  Aftronomy.  I  began  with  obfervations  of  lunar  e- 
clipfes  about  the  equinoxes,  when  the  apogee  of  the  moon  was  in  the 
fun’s  quadratures  \  becaufe  at  thofe  times  1  could  conceive  the  moon’s  mo¬ 
tion  affeCted  with  no  inequality:  but  the  annual  one,  called  by  Newton 
the  firft  equation,  and  the  elliptic  one,  called  profthapharefis :  From  a 
comparifon  of  fuch  obfervations  I  obtained  the  moon’s  mean  longitude, 
which  came  out  F,  at  leaft,  greater  than  in  the  tables,  and  very  nearly  as 
Newton  has  it  in  the  laft  edition  of  his  Principia. 

I  went  on  to  examine  the  place  and  motion  of  the  apogee,  and  theory 
of  the  increafe  and  decreafe  of  the  eccentricity,  as  well  as  the  greateft  and 
leaft  eccentricities  themfelves  (from  the  beft  obfervations,  and  belt  fituated 
that  I  could  procure)  all  which  agreed  fo  well  with  the  tables,  about  the 
fun’s  mean  diftances,  that  I  dare  venture  to  make  no  alteration  therein : 
indeed  I  think  the  6th  equation  does  not  fo  well  account  for  the  variation 
of  the  motion  of  the  apogee,  and  change  of  the  eccentricity,  according  to 
the  greater  or  leffer  diftance  of  the  fun  from  the  earth  ^  and  therefore  I  let 
myfelf  to  compute  what  change  this  difference  of  the  fun’s  action  upon  the 
lunar  orbit  would  introduce  in  the  moon’s  place  in  every  fituation  of  the 
fun  and  lunar  orbit  j  and  found,  after  many  tedious  computations,  that 
the  fun  being  in  apogee,  this  change,  where  greateft,  would  amount  to  a- 
bout  4/,  and  to  1 6",  when  the  fun  is  in  perigee.  In  other  diftances  of 
the  fun  from  the  earth,  this  greateft  change  is  proportional  to  the  difference 
of  the  cubes  of  the  mean  and  prefent  diftances ;  and  in  every  Situation  of 
the  moon,  and  of  her  orbit,  the  prelent  is  to  the  greateft  equation  nearly 
as  the  fine  of  the  excefs  of  the  moon’s  mean  anomaly  above  twice  the  an¬ 
nual  argument  to  radius .  It  increafes  the  moon’s  longitude,  when  .the 
fun  is  in  his 

S'  ^pogeon  ?  Semicircle,  and  that  excefs  ^  \ 

c  Pengeon  S  c  greater  $ 

than  1800  ;  and  diminifhes  it  when  otherwife  *. 

In  fine,  I  compared  the  theory  of  the  moon,  as  to  her  longitude,  with.. 
feveral  obfervations,  as  well  in  the  octants  and  femi- octants,  as  in  the  fy- 
zigies  and  quadratures,  and  found  fuch  an  agreement  when  the  above 
corrections  were  made,  as  feemed  rather  to  be  wifhed  than  hoped  for, 
confidering  the  many  inequalities  wherewith  the  fun’s  addon  difturbs  the 
motion  of  the  moon,  and  the  defeCts  to  w?hich  the  beft  obfervations  I 
have  hitherto  met  withal  are  liable. 

I  have  compared  100  obferved  longitudes  of  the  moon  with  the  tables; 
viz.  2  5  eclipfes  of  the  moon,  all,  except  the  hr  ft,  taken  from  Biamfiead's 

Hi  fieri  a 

*  If  this  equation  be  increafed  and  dlmmifhed  in  a  direct  ratio  of  the  moon  s  horizon¬ 
tal  parallax,  it  will  become  more  exact.  And  I  think,  if  it  were  always  diminished  by  | 
or  perhaps  part,  it  would  agree  better  with  obfervations. 
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1-lift  aria  Qrkftis,  the  Philo  ft  Tranft  and  the  Mem.  of  the  R.  Acnd.  of  Sc. 

the  2  great  eciipfes  of  the  iun  in  1706  and  1 7 1 5 ■:  feje  c  P  a^es '  r  . 

moon  from  Flamftead^  lltftoria  Ccclsftis,  and  48  ot  thorn  ^  ongitu  es  A 
moon  computed  from  Flaniftead’’ s  observations  (by  -Dr  lituiey  aS  ^PP 
printed  in  the  firft  edition  ot  the  Hiftoria  Gcclcfth.  They  are  as  o  s> w 
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Of  the  Acceleration  of  the  Moon. 

a  the  time  of  the  middle  of  this  eclipfe  here  fet  down,  is  from  the  be» 

’  o-innino*  and  end,  but  Hevelius  fays  he  could  notobferv-e  the  beginning, 
exadtiyt  Several  intermediate  pha/es  compared  together  fhew  the 
middle  to  have  been  about  4I  fooner  *,  to  which  the  moon’s  place  com¬ 
puted  is  os  6°  f  and  diff.  34//# 

^  b,  b9  the  moon’s  places,  obferved  on  Feb.  2.  April  y.  and  May  22.  are 
’  computed  by  mylelf,  from  the  obfervations ;  there  being  jnanifeftly 
errors,  either  of  the  computation  or  prefs,  in  thofe  printed  in  the 
Hifi.  Cceleftis. 

i 

Several  obferved  latitudes  of  the  moon,  which  I  have  compared  with 
the  tables,  fhew  them  to  be  very  near  the  truth,  both  in  the  motion  of 
the  nodes,  and  alfo  in  the  quantity  and  variation  of  the  inclination. 


Of  the  Acce¬ 
leration  of  the 
Moon,  by  the 
fame.  N° 

492.  p.  162. 
April,  &c. 
1749.  dated 
Cambridge, 
Feb.  28, 
1748-9. 

Read  June  I, 

»749* 


YU.  After  I  had  compared  a  good  number  of  modern  obfervations 
made  in  different  fituations  of  the  moon,  and  of  her  orbit  in  refpeft  of  the 
fun,  with  the  Newtonian  theory,  I  proceeded  to  examine  the  mean  mo¬ 
tion  of  the  moon,  of  her  apogee,  and  nodes,  to  fee  whether  they  were 
well  reprefented  by  the  tables  for  any  considerable  number  of  .years,  and 
whether  I  fhould  be  able  to  make  out  that  acceleration  of  the  moon’s 
motion  which  Dr  Halley  fufpedted. 

To  this  end  I  compared  feveral. eclipfes  of  the  moon  obferved  by  Ty¬ 
cho  Brahe ,  as  they  are  fet  down  in  his  Progymnafmata ,  p.  1 14,  with  the 
tables  *,  and  found  them  agree  full  as  well  as  could  be  expedted  ;  con- 
fidering  the  imperfedtion  of  his  clocks,  and  the.  difficulty  there  muff 
commonly  have  been  in  determining  the  middle  of  the  eclipfe  from  the 
fadts  obferved,  as  publiffied  in  his  Hifi.  Cceleft.  Indeed  the  fmall  diffance.. 
of  time  between  Tycho  Brahe  md  Flamftead ,  rendered  Tycho's  obfervations 
but  of  little  ufe  in.  this  enquiry. 


The  next  obfervations  that  occurred  to  me  were  thofe  of  Bernard  Wal- 
ther  and  Regiomontanus ,  which  being  at  double  the  diffance  of  time  from 
Flamftead  that  Tycho's  were,,  feemed  to  promile  fome  affiftance  in  thiss. 
matter  :  upon  comparing  fuch  of  their  eclipfes  of  the  moon  whofe  cir-- 
cumftances  are  beft  related  with  the  tables,  I  found  the  computed  places 
of  the  moon  were  moftly  5''  too  forward,  and  in  fome  confiderably  more, 
which  I  could  hardly  perfwade  myfelf  to  throw  upon  the  errors  of  obfer- 
vation  •,  but  concluded,  that  the  moon’s  mean  motion  knee  that  time, 
muff  have  been  fomething  fwifter  than  the  tables  reprefent  it ;  though  the 
difagreement  of  the  obfervations  between  themfelves  is  too  great,  to  infer 
any  thing  from  them  with  certainty  in  fo  nice  an  affair. 

Then  I  compared  the  four  well-known  eclipfes  obferved  by  Albategnim? 
with'  the  tables,  and  found  the  computed  places  of  the  moon  in  three  of. 
them  confiderably  too  forward  :  this,  if  I  could  have  depended  upon  the 

longitude 


*  My  tables  corrected  as  in  my  former  letter ;  which  is  always  to  be  underflood  of  the 
tables  mentioned  in  this. 
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longitude  of  Ara5lar  would  very  much  have  confirmed  me  in  the  opinion, 
that  the  moon’s  mean  motion  muft  have  been  fwifter  in  fome  of  the  laft 
centuries  than  the  tables  make  it *,  though  the  differences  between  thefe 
obfervationSv  and  the  tables,  are  not  uniform  enough  to  be  taken  for  a 
certain  proof  thereof. 

I  could  meet  with  no  obfervations  of  eclipfes  to  be  at  all  depended 
upon  ,  between  thofe  of  Regiomontanus  and  Albategnius ,  except  two  of  the 
fun  and  one  of  the  moon  made  at  Cairo  in  Egypt ,  related  in  the  Prolego¬ 
mena  to  Tycho, Brahe's  Hift .  Galeft,  p.  34  ;  nor  any  between  thofe  of  Al¬ 
bategnius  and  Ptolemy ,  befides  the  eclipfe  of  the  fun  obferved  by  Theon  at 
Alexandria  ;  notwithstanding  I  carefully  fearched  all  the  remains  of  anti¬ 
quity  I  could  find  with  that  view.  Thefe  eclipfes  of  the  fun  are  the 
more  valuable,  becaufe  they  were  obferved  in  places  the  longitudes  and 
latitudes  whereof  are  determined  by  Monfieur  Chazelles  of  the  R.  Acad . 
Sc.  who  was  fent  by  the  French.  King  in  the  year.  1693,  with  proper  in- 
ffruments  for  that  purpofe.  * 

The  folar  eclipfe  obferved  by  Theon  was  in  the  1112th  year  of  Nabo^ 
naffar  the  24th  day  of  Thoth ,  according  to  the  Egyptians ,  but  the  2 2d 
day  of  Pauniy  according  to  the  Alexandrians :  he  carefully  obferved  the 
beginning  of  2.  temporal  hours  and  50/  afternoon,  and  the  end  at  44- 
hours  nearly  afternoon  at  Alexandria.  Theonis  Comment.  in  PtoL  mag*. 
Confirudty  p.  322.  This,  eclipfe  was  June  16,  in  the  year  of  Chrift  364  : 
and  the  temporal  hour  at  Alexandria  being  at  that  time. to  the  equinoctial: 
hour  as  7  to  6,  makes  the  beginning  at  3  equinoCtial  hours  and  i8/  af¬ 
ternoon,  and  the  end  at  5  equinoctial  hours  1 J  nearly. 

The  eclipfes  obferved  at  Grand  Cairo  were,  as  follow. . 

44  Anno  Hegirae  367,  die  Jovis ,  qui  erat  28,  rabie  pofterioris  (is  eft 
44  ordine  menfis  quartus,  &  incipit  ille  annus  Saracenicus  die  1  (y  Augujliy 
44  anno  Ckriftiano  977)  obfervatum  fuit  -Cabira  in  AEgypti  metropoli  ini-  - 
44  tium  eclipfis  folatis,,  cum  altitudo  folis  e  fiet  1 50  43'.  quantitas  obfcu- 
44  rationis  8  digit.  Ea  finita  fol  elevabatur  334  gr.  Ex  Schickar do  in 

44  MSP - This  eclipfe  was  Decem.  1 3,  in  the,  year  of  Chrift  977,  the 

beginning  at:8h  25',  and  the -end  at  ioh  45'',  apparent  time  in  the  morn¬ 
ing. 

44  Armo  eodem  die  Sabbathi,  videlicit  29  menfis  Sywal  (numero  decimi, 
<&»qui  Pafchalis  eft  eorum)  eclipfis  folis  occupavit  digitos  74.  In  prin- 
44  cipio  fol  altus  fere  56°.  In  fine  fol  occiduus  elevabatur  gradibus  2 6. 

44  Ex  Schickardo  in  MSP - This  eclipfe  was  June  8,  in  the  year  of  Chrift 

978.  The  beginning  at  ,2h  3  C,  and  the  end  at  4h  50'  apparent  time  af¬ 
ternoon. 

44  Anno  Hegirae  368  (qui  incoepit  die  9  Auguftiy  anno  Chrifiiano  978) 

44  die  Jovis ,  14  Sywaly  luna  fuit  or,ta  cum  defeCtu,  qui  at  54  digitos  ac- 
44  crevit*,  cum  extaret  fupra  horizontem  gradibus  etiam  26  fubaudio  fi- 
44  nem  tunc  accidifife).  Schukardusp - This  eclipfe  was  May_  1 4 ,  in  the 

year. 


*  Du  Hamel,  Hip.  Acad.  p.  3°9j  395» 
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year  of  Chrift  979 ;  but  as  the  middle  cannot  be  known  from  what  was 
obferved  of  it,  I  made  no  ufe  thereof  in  this  enquiry.  The  account  con¬ 
cludes  with  the  following  paragraph : 

ct  Hs  tres  obfervationes  habitae  funt  ab  Ibn-Junis ,  qui  juffu  regis  Abu 
ct  Haly  Almanzor ,  fapientis,  JEgypto  tunc  imperantis,  rebtis  vacabat  coe- 
leilihfus.  Hujus  authoris  tabulas  habet  Jac.  Golius  profeflor  Lugdun. 
44  (qui  mihi  inde  communicavit  ifta)  in  quibus  plures  alias,  fui  &  fuperioriy 
C4  nsvi  obfervationes  extant.  Locus  obfervationis  propinquus  urbi  Cabira. 
44  Schickardus .” 

That  the  before-mentioned  folar  eclipfes  might  be  applied  to  the  exa¬ 
mination  of  the  lunar  motions,  I  contrived  the  lollowing  method ;  which 
I  think  renders  eclipfes  of  the  lun  as  ufeful  at  lead:  as  thole  of  the  moon  are 
in  that  bufinds. 

Let  ABC  reprefent  half  the  earth’s  enlightned  difk,  A  EC  a  portion  of 
the  ecliptick  projected  thereon,  FGH  the  path  of  the  moon’s  fhadow 
over  the  difk,  El  the  univerfal  meridian,  a  the  fituation  of  the  place  at 
the  beginning  of  the  eclipfe,  (3  it’s  fituation  at  the  end  thereof,  $  the  cen* 
tre  of  the  fhade  at  the  beginning,  and  £  its  centre  at  the  end  of  the  ecliple. 
Draw  £G,  a. £,  and  j3»i,  perpendicular  to  the  path  of  the  fhadow,  |3  y 
parallel  thereto-,  join  and  j3e,  and  through  a  draw  perpendicular 
to  AC.  ,  -  *  ” 

Then  (computing  the  true  places  of  the  fun  and  moon  at  the  obferved 
times  of  the  beginning  and  end  of  the  eclipfe)  we  fhall  have  given  the 
motion  of  the  moon  from  the  fun  in  her  orbit  during  the  time  of  the  e- 
clipfe,  and  a  J  =  |3f  the  femidiameter  of  the  penumbra  ;  which  are  to  be  re¬ 
duced  into  fuch  parts  as  the  femidiameter  of  the  difk  contains  10000: 
The  angles  BEI and  BEG ,  being  found  by  methods  commonly  known, 
GEI  their  fum  or  difference  will  be  likewife  given.  Alfoila  and  Eft 
will  be  fines  of  the  fun’s  altitude  at  the  beginning  and  tnd  of  the  eclipfe 
refpedtively  ;  IE  a.  and  7£j3,  are  the  angles  at  the  fun  betweeen  the  vertex 
of  the  place  and  the  pole  of  thofe  times  ;  which  being  found,  the  angle 
*E\ 3,  their  difference  will  be  known,  from  whence  the  line  3  and  the 
angle  E»\ 3  may  be  computed. 

The  angle  GEcc  is  the  fum  or  difference  of  the  known  angles  GEI  and 
JEoc:  In  the  figure  before  us,  the  complement  of  this  to  a  femicircle  is 
E*y,  which  being  fubtradted  from  E* (3  leaves  the  angle  y»\ 3,  from 
whence  and  the  line  a  (3,  ay,  and  y(3  =  may  be  found. 

Let  a"o£ — f  »,  b~a£— (3s,  c—ay,  and  x—(3r,~y£. 

Then  \fbb  —  xx~ >j£,  and  *Jbb—cc — 2 cx — xx~££,  by  Eucl.  1.47, 

Confequently  a  y/bb -  xx—y/bb — cc  —  zcx~xx  which  being  re- 

duced,  gives  us  the  quadratic  equation  xx-\-cx~^a-  *  ~a-  2a  c.  m 

4.aa-^~4.cc 

This  equation  folved,  gives  us  the  value  of  x,  from  which  and  tit  will 
he  likewife  had.  In  the  triangle  «£0  we  have  «£ and  the  angle £«0= 

GEB 


/ 
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GEB  given,  whence  xO  and  £8  may  be  found  :  confequently  J8  will  be 
known  •,  and  from  the  obferved  time  of  the  beginning  of  the  eclipfe,  and 
hourly  motion  of  the  moon  from  the  lun,  the  time  when  the  centre  of  the 
fhade  is-  at  8  will  be  had.  Laftly,  in  the  triangle  E\.x^  we  have  given  the 
iide  Ex,  and  the  angle  £  a»  =  B  Ex  (the  fum  or  difference  of  the  angles 
BEI  and  IE  a)  ;  therefore  the  fides  Ei  and  **  may  be  found.  But  Ei  is 
the  diftance  of  the  moon  from  the  fun  in  the  ecliptic,  and  xipjx 8  the 
moon’s  latitude  at  the  time  when  the  centre  of  the  fhade  is  at  8 ;  which 
may  be  compared  with  the  computation  from  the  tables  for  that  time. 

By  this  means  I  compared  the  alorelaid  lolar  eclipfes  with  the  tables, 
and  found  the  difference  in  longitude  and  latitude,  as  follows. 


A.D. 

■  Apparent  time  at  j  DHL  ))  a  © 
Greenwich  .  |  from  E  . 

Lat.  D 
from  fj-. 

))■  a  O' 
byTaff 

Lat.  5 

DifF.  fro  m  O  bier . 

sDiff.  in  Lat 

ti  , 

by  'Lab. 

inLoriggin  Lat. 

Urorn  Digits 

364 

977 

978 

*  l  //(///. 

June  16.  2  4  20^9  41  in  confeq. 

Dec.  12.  19  12  30  43  39  in  antec. 

June  8.  1  16  10*29  3  in  confeq. 

t  11 

/  11 

/  //  _ 

/  //  j  11/ 

— 4  16. 4- 2  49 
+  7  27 

+  8  45  x  3. 

jobierved. 

34  47  N. 
30  23  N. 
3  24  S.  1 

35  25)37  26  N. 

36  331  50  N. 

37  433  3  21  S. 

!  '  " 

— ■  2  36 

-L  3  -38 

^  The  agreement  there  is  between  the  two  lad  of  thefe  differences  in  lon¬ 
gitude,  .(hews  that  the  tables  reprefent  the  mean  motion  of  the  moon^ 
apogee  very  well  for  above  700  years,  the  moon  being  very  near  her  pe- 
rigee  at  the  time  of  one  of  thefe  eclipfes,.  and  near  her  apogee  at  the  time 
of  the  other. 

By  the  fame  method  I  alio  compared  the  fun’s  eclipfe,  July  29,:  1478. 
(which  appears,  from  what  is  related  of  it,  to  have  been  carefully  obferv¬ 
ed  by  Bernard  Walther  at  Nuremberg),  with  the  tables,  and  found  the  dif¬ 
ference  in  long,  to  be  jo'  29",  and  in  lat.  -j-  9'  1 2".  This  wide  dif¬ 
ference  in  lat.  from  the  tables,  that  agree  fo  well  with  the  former  ancient 
obfervations,  confirmed  me  in  the  opinion,  that  the  Nuremberg  obiervations 
are  too  inaccurate  ta  determine  any  thing  from  them  in  this  affair. 

The  eclipfes  recorded  by  Ptolemy  in  his  Almageft ,  are  mod:  of  them  fo 
loofely  deferibed,  that,  if  they  diew  us  the  moon’s  mean  motion  has  been 
accelerated  in  the  long  interval  of  time  fmee  they  happened,  they  are 
wholly  incapable  of  fhewing  us,  how  much  that  acceleration  has  been. 
There  are  indeed  two  or  three  of  them  attended  with  fuch  lucky  circum- 
dances  as  not  only  plainly  prove,  that  there  has  been  fuch  an  acceleration, 
but  alfo  help  us  to  guefs  at  its  quantity.  One  of  thefe  is  the  eclipfe,  faid 
by  Hipparchus  to  have  been  obferved  at  Babylon ,  in  the  366th  year  of 
Nabonajfqr,  the  night  between  the  26th  and  27th  days  of  Photh,  when  a 
fmall  part  of  the  moon’s  difk  was  eclipfed  from  the  N.  E.  half  an  hour 
before  the  end  of  the  night,  and  the  moon  fet  eclipfed.  This  was  in  the 
year  before  Chrid  383,  Decemb.  22.  The  middle  of  this  eclipfe  at  Ba- 
bylon  (luppodng  with  Ptolemy  the  meridian  of  that  place  to  be  50'  in  time 
E.  of  the  meridian  of  Alexandria),  by  my  tables  was  Dec.  2  2,.  2  ih  4'  ap¬ 
parent  time  *  the  duration  was  1 ^  37',  Ptolemy'  makes  it  ih  go'  nearly  j 

whence- 
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Of  the  Acceleration  of  the  Moon. 

whence  the  beginning  fliould  have  been  about  8h  i  after  midnight : 
according  to  Ptolemy-)  the  night  at  Babylon  was  at  that  time  14*1  24/ 
long,  and  therefore  fun  rife  at  yh  12'  after  midnight;  and  as  the  moon 
had  then  S.  lat.  and  was  not  quite  Come  to  the  fun’s  qppofttion,  her 
apparent  fetting  muft  have  been  fomething  fooner,  i.  e.  more  than  an 
hour  before  the  beginning  of  the  eclipie,  according  to  the  tables; 
whereas  the  moon  was  feen  eclipfed  fome  time  before  her  fetting  ;  which, 

I  think,  demonftrates,  that  the  moon’s  place  mult  have  been  forwarder, 
and  consequently  her  motion  fince  that  time  lefs  than  the  tables  make 
it  by  about  40'  or  50k  But  the.  computed  place  of  the  moon  in  each 
of  the  before -mentioned  folar  eclipfes  obferved  at  Grand  Cairo. ,  being 
about  8/  before  her  place,  from  obfervation  Ihews  us,  that  the  mean 
motion  of  this  luminary  has  been  fomething  greater  in  the  laid  700 
years  than  the  tables  fuppofe  it,  and  .therefore  muft  have  been  acce¬ 
lerated. 

This  acceleration  is  further  confirmed  by  the  eclipfe,  which  Hip  ar¬ 
chiis  fays  was  obferved  at  Alexandria,  in  the  54th  year  of  the  fecond 
Calippic  period,  the  1 6th  day  of  Mejfori ,  when  (he  fays)  the  moon  be¬ 
gan  to  be  eclipfed  half  an  hour  before  her  rifing,  and  was  wholly  clear 
again  in  the  middle  of  the  third  hour  of  the  night.  This  was  in  the 
year  before  Chrift  20 1.  Sep.  22 .  The  middle  of  this  eclipfe  at  Alex¬ 
andria  by  the  tables  was  Sept.  22.  yh  44/  apparent  time  ;  and  the  dura¬ 
tion  3h  4/,  which  makes  the  beginning  at  6h  12'  apparent  time,  that  is, 
about  io7  after  the  rifing  of  the  moon  at  Alexandria ,  or  407  later  than 
the  beginning  from  obfervation.  This  difference  in  .time  makes  a  diffe¬ 
rence  of  near  2o/  in  the  moon’s  place. 

The  moft  antient  eclipfe  of  which  we  have  any  account  remaining, 
namely  that  related  by  Ptolemy ,  to  have  been  obferved  at  Babylon  the 
firft  year  of  Mardokempad ,  in  the  night  between  the  29th  and  30th 
days  of  T'hoth ,  in  which  the  moon  began  to  be  eclipfed  when  one  hour 
after  her.  riling  was  fully  paft;  if,  by  reafon  of  the  lat.  of  the  expref- 
fion,  it: be  not  a  diredt  proof  of  the  acceleration,  it  may  neverthelefs  help 
to  limit  it’s  quantity.  This  eclipfe  was  in  the  year  before  Chrift  721. 
March  19.  The  middle  whereof  at  Babylon,  by  the  tables,  was  March 
/19.  1  oh  2 67  apparent  time;  and  the  beginning  at  8h  327  the  apparent 
rifing  of  the  moon  at  that  place  was  about  ^  4 6'  afternoon ;  fo  that  the 
oblerved  beginning  of  the  eclipfe  was  at  leaft  6h  4 67  afternoon,  i.  e.  not 
above  1  4h  before  the  beginning,  by  the  tables :  wherefore  the  moon’s 
true  place  could  precede  her  place  by.  computation  but  little  more  than 
5c/  at  that  time. 

If  we  take  this  acceleration  to  be  uniform.,  as  the  obfervations  where¬ 
upon  it  is  grounded  are  not  fuiticient  to  prove  the  contrary,  the  aggre¬ 
gate  01  it  will  be  as  the  fquare  of  the  time  :  and  if  we  fuppofe  it  to 
-  be  10  7  in  100  years,  and  that  the  tables  truly  reprefent  the  moon’s  place 
about  A- Ad.  yoo.  it  wilt  belt  agree  with  the  before- mentioned  obfer- 

1  ations ; 
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vations*,  and  the  difference  between  the  moon’s  place  by  the  tables 
and  her  place  in  the  heavens,  will  be  as  follows. 
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18. 

26. 
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29. 

3°- 

34- 

24. 
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38* 

24. 

51* 

09. 

53- 

25. 

H- 

3°- 

40. 


The  penumbra  difcernible. 

The  beginning,  as  moft  of  the  com¬ 
pany  judged. 

Mare  humorum  juft  touch’d. 

Began  to  touch  Tycho. 

Tycho  bifedted. 

Tycho  cover’d. 

Touch’d  Grimaldi. 

Mare  humorum  cover’d. 

.  •  <  •  *  j  i 

Grimaldi  cover’d. 

The  End. 

w*  r 

The  penumbra  quite  gone. 


The  Moon’s 
Eclipfe  of  Ju¬ 
ly  28,  1748. 
obfervd  at 
Marlborough 
houfe,  by  J . 
Bevis,  M.  D. 
N°.  489.  p. 
522.  Oft. 
&c.  1748. 
Read  Ncvr. 
10,  1 7. 


About  the  middle  of  the  eclipfe,  the  moon’s  diameter,  perpendicu¬ 
lar  to  the  equator,  meafur’d  in  a  5  foot  telefcope  was  3  3'  50" ;  perhaps 
if  or  20"  greater  than  it  would  have  been  found  to  be  with  a  12  foot 
tube.  .. 

2.  I  made  ufe  of  the  fame  telefcope,  with  which  I  obferved  the  eclipfe - at  Ma- 

of  the  fun  mentioned  above.  The  phafes  in  this  eclipfe  being  reduced  to  drid,  by  D. 
true  time  are  as  follows. 


The  penumbra  began  to  be  perceived  at . 

The  beginning  of  the  eclipfe,  not  without  fome  doubt 
Immerfion  of  Capuanus  -  ------ 

Beginning  of  the  immerfion  of  Mare  humorum  -  -  - 

Tycho  begins  to  enter  the  fhadow  ------- 

Total  immerfion  of  Tycho  -  -  -  -  - 

Beginning  of  the  immerfion  of  Grimoaldus  -  -  - 

Total  immerfion  of  Mare  humorum  ------ 

Total  immerfion  of  Grimoaldus  ------ 

Reinoldus  enters  the  fhadow  -  ------- 

Snellius  and  Furnerius  touch  it  -  -  -  --  -- 
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Snellius  and  Furnerius  under  the  fhadow 
Fracaftorius  begins  to  be  im  merged  -  -  - 

Crimoaldus  begins  to  emerge . ■ 

Mare  neblaris  begins  to  be  immerged  - 
Grimoaldus  totally  emerged  ------ 

Beginning  of  the  immerfion  of  Mare  foe eunditatis, 
Mare  humorum  begins  to  emerge  - 

totally  emerged  -  - 

Total  emerfion  of  Mare  nubium  - 
Total  emerlion  of  Mare  ne  claris  -  -  - 
Tycho  begins  to  emerge  -  -  -  -  -  - 

Total  emerfion  of  Tycho  -  ------ 

End  of  the  Iliad ow  on  the  lunar  difk  -  -  - 

End  of  the  ffronger  penumbra  -  -  -  -  - 

End  of  any  penumbra  whatfoever  - 
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An  Eclipfe  of 
the  Moon, 
Dec.  12. 
1749,  obfernj - 
ed at  Mr  Gra¬ 
ham  ^ h /«Fleet- 
ftreet,  by] ohn 
Bevis,  M.  D , 
and  Mr  James 
Short,  F.R.S. 
N<>r  493.  p. 
247.  06t. 
1749.  R£a(l 
Dec.  1 4. 1749^ 
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The  beginning  of  the  eclipfe  was  doubtful,  becaufe  the  fhadow,  and 
the  penumbra  were  not  well  difcerned ;  and  therefore  they  could  not  well 
have  been  determined,  tho*  the  atmofphere  had  remained  clear,  and  free 
from  all  impediments. 

By  the  Clock.  App.  Time. 

56  15E  h  7  "  The  fun  paffed  the  meridian* . 

6  46  36  A  fenfible  penumbra. 

6  50  56  Eclipfe  begins. 

75  1  Shadow  touches  Tycho. 

7  6  47  Tycho  half  covered. 

7  813  Tycho  covered. 

8  37  11  Tycho  begins  to  be  uncovered». 

8  38  24  Tycho  half  uncovered. 

8  39  43  Tycho  quite  uncovered. 

9,12  38  Eclipfe  ends. 
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12  20  2 
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Benumbra  gone. 

Moon’s  centre  paffed  the  me 
ridian. 

Sirius  paffed,  his  mean 
alcenfion  being  98°  3 1/  38 
The  fun  paffed  the  meridian. 


right 

// 


File  appulies  of  the  fhadow  to  the  ipot  Tycho  were  obferved  with  a  re- 
fiedung  teleicope,  which  magnified  about  40  times,  and  may  be  fervice- 
able  for  geographical  purpofes.  '  The  beginning  and  end  of  the  eclipfe 
were  elhmated  by-  the  bare  -eye,  and  a  refracting  telefcope  of  a  final! 
magnifying  power ;  larger  powers  being  apt  to  dilate  the  fliadow  too 
much,  and  thereby  render  thefe  phafes  more  uncertain. 

A  com- 


The  Eclipfe  of  the  Moon,  December  12,  1749. 
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Apparent  Time, 
h  /  // 


A  computation  by  Dr  Halley's  tables  gave  the  beginning  -  6  52  o 

end  -  -  -  9  14  5$ 
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The  umbra  cante  on  the  lower  limb  of  the  moon,  almofl  uth,  w  Se 
diredtly  under  the  foot  called  Tycho,  in  Kdlh  map  of  the;I.veV*  Kult~ 

m00n*  •  -;3  ^  -  ‘T-  '  ’  by  Mr  Wm. 

The  penumbra  overfpread  Tycho .  Elllobb,  jun. 

The  umbra  approached  the  lower  part  of  Mare  humomm,  *«  «  letter  to 
and  ‘Tyc&tf  immerged  into  the  umbra.  p^tln 

Mare  humorum  totally  immerged  into  the  umbra.  p^r'r^ 

The  lower  part  of  Mare  nedtaris  immerged  into  the  urn- ibid.  p.  280. 

bra.  ReadD^zu 

The  N.  E.  limb  began  to  evolve  itfelf ;  and  that  part  of  lJ 4T 
the  limb  below  the  fpot  called  Grimaldus ,  began  to  ap¬ 
pear  brighter  than  when  the  penumbra  covered  it. 

The  upper  part  of  Mare  humorum  emerged  from  the  umbra. 

Mare  humorum  totally  emerged.  ’•  ‘ 

Tycho  emerged  from  the  umbra. 

The  penumbra  left  Tycho . 

Mare  neffaris  emerged  from  the  umbra.  ; 

The  penumbra  left  Mare  ne  hiaris. 

Mare  fcecunditatis  emerged  from  the  umbra. 

The  umbra  left  the  moon  a  little  below  Mare  fcecunditatis , 

The  penumbra  went  off,  and  the  ecliple  ended. 

At  the  time  of  the  greateft  obfcuration,  the  edge  of  the  umbra  paffed 
below  Grimaldus  \  approached  the  lower  part  of  Peninfula  fulgurum  *, 
paffed  over  the  upper  part  of  Mare  nehiaris,  and  eroded  about  the  mid¬ 
dle  of  Mare  fcecunditatis.  The  edge  of  the  umbra  did  not  feem  to  make 
one  regular  curve,  but  looked  like  two  curves,  meeting  in  a  very  ob- 
tufe  angle  near  Peninfula  fulgurum.  And  that  part  of  the  moon,  im- 
merfed  in  the  umbra,  was  not  vifible. 

3.  It  was  fo  boifferous  a  day,  that  I  defpair’d  of  being  able  to  fee  this _ 

eclipfe,  and  for  that  reafon  negiedted  to  put  my  micrometer  in  order.  Rome,  by  Mr 
My  clock  had  likewife  been  altered  without  my  knowledge,  on  which  Chriftopher 
account  I  betook  rnyfelf  too  late  to  the  obfervation,  as  will  appear  by  Maire-  N° 
the  following  detail.  The  place  of  obfervation  is  in  lat.  41 0  54'  o".  and 
4"  of  time  eaftward  of  St  Peter’s.  For  I  take  it  for  granted  that  the^s  9. 
Therm#  Dioclefian#  are,  according  to  Bianchin? s  determination,  in  lat.  of 
410  s4  27" 
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Chord  of  the  part  eclipfed  13'  as  was  deduc’d  from  the 
map  of  the  moon  ----------- 

Hence  beginning  of  the  eclipfe 
i  N  2 
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// 


18 


7  4°  53 
The 
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Eclipfe  of  the  Moon  June  8,  t  750. 

% 


The  fhade  to  Tycho  and  Capuanus  -  *  -  -  -  ~  - 

Tycho  entirely  covered  -  - . 

Shade  to  Fracaftcrius . - 

Fracaftorius  quite  hid  -  -  - . 

Tycho  entirely  difengaged  ---------- 

End  of  the  eclipfe,  as  far  as  could  be  perceiv’d  thro’  a  thin  cloud 
I  judg’d  the  eclipfe  to  be  fomewhat  lefs  than  5  digits. 


7  54  3 

7  55  56 

8  28  43. 

8  30  24 

9  3°  24 
10  016 


Eclipfe  of  the  X.  i.  We  expe&ed  to  have  feen  the  moon  rife  eclipfed  before  the  fet  - 

Moon,  June  ting  of  the  fun ;  but  were  prevented  by  clouds.  About  half  an  hour  af- 
8,  1750.  ob -  ter  we  faw  ^  moon  then  totally  eclipfed  ^  tho’  coniiderably  brighter 

in*  on  E.  ^an  on  t^ie  W.  fide;  by  which  we  found  that  fne  was  them 

the  Strand;  pail  the  middle  of  the  eclipfe. 
by  Mr  John 
Catlin  and 


Mr  James 
Short,  F.  R. 
S.  No.  496. 
p.  523.  Nov. 
1750. 

Read  Nov.  I  . 

,7S°* 


Emerfion,  or  end  of  total  darknefs,  at  -----  -  9  45  o 

End  of  the  eclipfe  at  -  ----------  ro  51  30* 

Here  follows  a  computation  of  the  fame  eclipfe  by  Mr  John  Catlin  1 
from  Dr  Halley’s  tables,,  which  he  fays  was  done  in- a  hurry  •>  however,  he 
knows  of  no  error  in  the  calculation.. 
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4i 

0 

1750. 

29 

4 

41 
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-  -  -  9 

45 

52 

-  -  -;■■  10 
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52- 

53- 

h 

/ 

11 

h  /' 

a 

-h 

1 

11 

-  *  4 

h  '• 

//. 

3, 

47 

40 

2-3  58 

44 

1  t 

59 

22 

hence  noon  1 

[i  59 

26* 

46 

9 

58 

39 

.* 

59 

l9\ 

corr.  for  dec.  © 

— 

3 

40 

3i 

58 

48 

59 

24 

noon  correct.  11  59 

23' 

38 

39 

59 

2 

59 

31 

and  correction 

35 

17 

5* 

47 

59 

232 

of  the  clock. 

4r 

37 

3i 

23 

58 

59 

59 

294 

30 

2 

59 

6 

59 

33 

1  he  eailern  part  of  the  fky  continued  covered  with  clouds,  at 
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Eclipie  of  the  Moon,  June  8,  1750; 


Length 

• 

time  by 

true  time 

the  clock 

h  f  " 

h  »  H 

1-0  50  0 

10  50  37 

54  0 

54  37 

58 13 

58  50 

it  0  22 

11  0  59 

3  36 

'  4  *3 

6  3 

6  40 

9  53 

‘  10  30 

Ii2  I 

12  38 

1=4  8 

;  - 14  45 

1.6  9 

16  46 

18  32 

- 19  9 

20  40 

21  17 

23  7 

23  44 

25-  16 

25  53 

Moon  vifible.  Emerfion  a  good  while  pafh 
Ariftarchus  already  difcovered. 


lucid  parts 


rev. 

// 

that  is 

/ 

// 

t 

t 

3 

220 

9 

49  L 

4. 

75 

■  *  t 

11 

26 

4 

192 

' 

12 

*9 

’  5 

37 

;  *3 

52 

5 

245 

15 

26 

*  5 

349 

• 

10 

*3 

6 

152 

17 

27 

6 

321 

18 

43 

7 

122 

l9 

56, 

7 

265 

21 

1 

7 

319 

21 

25 

=  8 

•« 

55 

\ 

22 

9 

I  can  hardly  believe  that  the  difference  of  meridians  can  be  fafely  de= 
termined  by  lunar  eelipfes*. 


Time  by 
the  clock 

h  /  //• 

rr  40  o 
40  40 


h 

n 


// 


40  37  end  of  the  fhadow  according  to  me. 

4  5  17  end  according  to  a  friend. 

40  30  end  by  the  projedtion  of  a  friend. 

39  3  8  end  by  the  corredted  Kalendar  of  Leipfick. 
39  11  end  by  the  connoiffance  des  temps, 

39  46  end  by  the  ephemerides  of  Manfredi . 


Making  ufe  of  the  difference  of  meridians  which  I  determined  in  1743, 
by  a  tranfit  of  g  over  O,  which  is  alfo  ufed  by  the  Acad,  in  their 
Connoiffance . 


rev. 


ff 


Diam.  of  D  by  amicrom.  =  11  142  that  is  30  57 

Hence  femidiam.  of  D  =  -  -  -  -  15  28f 

The  fame  according  to  Nicaf.  Grammat.  —  15  25  c  See  Rod’s  1  Tab.  1 2 . 

J.  Gauppius  1 5  2 Adron,  iTab,  13« 

Kalend.  Leipf.  15  32 


XI 
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Total  Eclipfe  of  the  Moon,  Dec.  z,  1750. 


‘Total  Eclipfe 
of  the  Moon, 
obferved  Dec. 
2,  1750.  in 
the  morn,  in 
the  Strand, 
London,  a - 
bout  fi  of 
tune  W.  of  St 
Paul1.?,  and 
zy11  TV.  of  the 

R.  Obferv.  at 
Greenwich  ; 
by  Dr  Bevis 
and  Mr  J ames 
Short,  F.  R . 

S.  ibid.  p. 
575.  Read 
Dec.  1 2, 

17  So. 


r  • 


•1 


XI.  A  fenfible  penumbra  (Dec.t^^c 
The  eclipfe  judged  to  begin  at 
Grimaldi  covered  -  <v  >  ! 

Shadow  touches  Mare  humorum 
at  the  middle  of  Kepler 
at  the  middle  of  Arift  archie 
touches  Copernicus 
Copernicus  half- cover’d 

— - quite  covered 

i Timocharis  half-covered 
Shadow  touches  Tycho 

at  the  middle  of  Tycho 
covers  Tycho  -  r 

at  the  middle  of  Menelaus 
touches  Goclenius 

covers  Goclenius  *» 

*  . 

at  the  middle  of  Proclus 
touches  Mare  Crifium 
at  the  middle  of  Mare  Crifium 
covers  Mare  Crifium 
Total  immerfion  at 
The  moon,  begins  to  emerge 
Grimaldi  begins  to  emerge 
quite  uncovered 


'V  1 

<.  j.  ♦ 


r*  I 


lx 

1 6 

1 

" 

I  o 


I  i  C 

t 

a  \ 

I  '■ 


V  J 


■ 


0^ 

1 


u 


-  1 


••set-  i 


— 


t  fp 

:  }  *  ■.  ' 

32  o 

50 

40  20 
45  26 
48  40 
50  7 

55  24 

56  56 

58  5 

59  O 

59  20 

o  o 
I  2 
14  42 

24  29 

25  17 
27  20 
2  8'  44 

3d  15 

33  3^> 

$5  5 

19  14  33 

16  4 

18  10 


l7 


•  1 .  i  ■  V 

The  moon  was  now  got  fo  low,  and  day-light  fo  Far  advanced,  that  no 
more  phafes  could  be  obferved  with  any  degree  of  certainty. 

Thefe  obfervations  were  made  with  a  refle&ing  telefcope,  that  magni¬ 
fied  40  times,  and  a  refracting  telefcope,  which  magnified  1 2  times ;  and 
che  times  were  the  fame  througn. thefe  two  telefcopes  j  for  the  air  was  ex- 
feeding  cleai,  and  the  fliadow  well  defined^  the  penumbra  bein0-  icarce 

Here  follows  a  computation,  made  from  Dr  Halley's  tables,  by  Mr 

John  Gatlin, ,  of  Guy's  hofpital  •,  and  fent  to  Mr  Short  the  day  before  the 
eclipfe.  . 

Dec.  1.  in  the  morning  1750. 

Beginning  of  the  moon’s  eclipfe 
Immerfion  at  -  . 

Emerfion  at  ~  -  ;  f 

End  at 


// 


16  44  31 

17  42  45 

1 9  20  37 

20  18  51 


From  hence  it  appears,  that  the  eclipfe  began  about  8'  fooner  than  the 
computation  from  Dr  Halley’ s  tables  gave  it;  but  the  computation 
which  Mr  Brent  made  and  publillied  feme  time  before  the  eclipfe  happen- 

*  ’  w  ed, 


The  Phenomena  of  Venus,  reprefented  in  an  Orrerey. 

ed,  was  within  i/  of  the  time  obferved  ;  and  this  exadtnefs  he  imputes  to 
his  leaving  out  3  of  the  7  equations  of  the  moon,  publifhed  by  Sir  /. 
Newton  in  his  theory  of  the  moon. 
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X  XII 

}  h  '  "  By  the  clock  Jupiter ‘‘lytfe 

1744  June  6  11  13  58  Immerfion  of  the  centre  of  Jupiter  certainly  Moo",4w 

enough.  -London, 

35  14  a  Si er pent  aria  culminates . .  %  ^  ’ 

45  15  Emerflon  of  the  centre.  473,  p.  65. 

With  a  tube  of  12  feet...  May  &V. 

W.  B.  The.  clock  was  too  flow  V  2  5"  *744- 

June  7,  1 744. 

XIII.  In  all  the  Orreries  that  I  have  feen,  Venus  is  reprefented.  as  having  <77^  Ph<enom~ 
her  perpendicular  to  the  plane,  of  the  ecliptic,  and  her  diurnal  motion  na  ofVe nus, 
thereon  equal  to  2  3  hours  of  our  terreftrial  time.  Hence,  as  her  annual  reP™fented  in 
motion  is  performed  in  about  225  of  our  days,  it  will  contain  2  34  of  her’s 
confequently,  to  an  eye  placed  in  Venus ,  the  fun  will  always  appear  to  go  jaVesVrgu- 
th rough  a  fign  or  the  zodiac  in  19-7  of  her  days;  and  as  her  axis  has  no .fon,  agreeable 
inclination,  fhe  muff  have  a  continual  equality  of  her  days  and  nio-hts, t0  obfer<va-- 
without  any  variation  of  feafons,  and  fo  her  annual  motion  can  be  of  no  tions  f  sf1' 
other  ufe  than  to  keep  her  from  falling  down  to  the  fun.  ™c-  l“'  pT 

But  Biancbini  gives  a  very  different  account  of  her;  which  is,  that/March ’  &1’ 
Her  axis  inclines  75°  hrom  a  line  fuppofed  to  be  drawn  perpendicular  to  I74^)-  Read 
the  plane  of  the  ecliptic  (by  which  I  fuppofe  he  means  her  own  ecliptic,  March 
and  not  the  earth’s);  and  that  her  diurnal  motionis  performed  in  24!^^^ 
days  and  8  hours  of  our  time;  and  this  will  caufe  her  year,  which  is  alterations^ 
almofl^  equal  to  22  5  of  our  days,  to  contain  only  9-;-  of  her  days ;  and 
this  odd  quarter  of  a  day  in  Venus  will  make  every  fourth  year  a  leap 
year  to  her,  as  happens  to  us  on.  earth,  by  the  6  hours  that  our  year 
contains  above  3^5  days  :  and  to  her  the  iun  will  appear  always  to  so 
thro’  a  fign  of  the  zodiac  in  little  more  than  of  her  day  ,  'which  is  equal 
to  18  f  of  our  days ;  and  in  going  round  the  fun,  her  N.  pole  conflant- 
ly  leans  towards  the  20th  degree  of  aquarius . 

Thus,  with  regard  to  the  abfolute  length  of  Fern’s  year,  Biancbini 
agtees  witn  QaJJim  and  other.  Aftronomers :  but  differs  widely  in  other 
very  remarkable  particulars,  from  which  arife  fo  many  advantages,  as  to 
make  that  planet  incomparably  more  fit  for  it’s  inhabitants^  than  we 
could  pofffbly  conceive  it  to  be  by  a  quick  rotation  on  an  axis  perpendi¬ 
cular  to  it’s  annual  path.  For  Venus  is  fo  much  nearer  the  fun  than  our 
earth  is,  that  it  is  well  known  fhe.  muff  have  twice  as  much  light  and 
heat  as  our  earth  has ;  and  then,  was  the  fun  always  'perpendicularly' 
above  her  equator,  we  cannot  imagine  but  that  her  equatorial  parts  muff 
be  burnt  up  with  heat,  and  her  polar  parts  uninhabitable,  by  reafoft-  of 
tiie  greatnefs  or  cold,  occafioned  by  •  the  fun-beams  being  parallel  to, 
or  making  fo  very  acute  angles  with,  the  horizon. 


*fhe  Phenomena  of  Venus,  reprefented  in  an  Orrery. 

But,  by  fuch  a  motion  as  Bianchini  defcribes,  and  which  I  have  ex- 
.aftly  reprefented  in  my  Orrery,  thefe  inconveniences  are  avoided  •$  for 
there  is  no  place  in  Venus  but  what  will  have  the  four  feafons  every 
year,  and  the  heated  places  will  have  time  to  cool;  becaufe,  to  any 
place  over  which  the  fun  palles  vertically  on  any  given  day,  he  will, 
on  the  next  day,  be  26°  from  the  vertex  thereof,  even  tho’  the  place 
be  on  .the  tropic;  and  if  it  be  oft  the  equator,  one  day’s  declination 
will  remove  him  37-f0  from  it. 

I  having  considered  in  general  what  the  effects  of  the  fun’s  quick 
and  great  declination  would  be  in  Venus ,  as  occafioned  by  the  oreat 
inclination  of  her  axis,  with  her  (low  diurnal  and  quick  annual  mo¬ 
tion  ;  and  finding  that  her  globe  in  the  Orrery,  by  'being  not  quite  an 
inch  in  diameter,  was  inefficient  for  folving  her  phenomena  to  ’any  de¬ 
gree  of  exadnefs ;  I  took  the  following  method,  by  which  I  could  do 
it  mechanically,  to  ferve  my  purpofe. 

Along  the  middle  of  a  ftrait  narrow  Hip  of  parchment  I  drew  a  black 
line,  and  then  meafuring  my  parchment  round  a  common  globe  of  9 
inches  diameter,  cutting  it  fo  as  when  the  ends  were  a  little  overlapp’d, 
it  would  become  a  girdle,  and  flick  fail  on  any  great  circle  of  the 
globe.  Having  thus  fitted  it,  I  took  it  off ;  and  laying,  it  flat  on  a 
table,  I  divided  one  fide  of  the  black  line  into  gf  equal  parts  for  the 

days  in  Venus9 s  year,  and  then  I  Subdivided  each  day  into  24h  or  equal 
parts,  of  which  the  odd  quarter  contained  6,  and  fet  the  proper  figures 
to  them.  The  other  fide  of  the  line  I  divided  into  1 2  equal  parts  or 
figns,  and  each  fign  into  30° :  by  this  means  I  could  eafily  fee,  at  every 
day  and  hour  in  Venus ,  in  what  place  of  the  ecliptic  the  fun  was :  and 
putting  this  girdle  round  the  globe,  at  an  angle  of  750  to  the  equator, 
croffing  it  in  two  oppofite  points,  it  would,  by  reprefentino-  Venus9!  eclm- 
tic.  drawn’  on  her  globe,  ferve  for  the  foluion  of  problems  concerning 
her,  as  the  ecliptic  on  our  terreflrial  globe  does  for  thofe  relatino-  to  our 
■earth:  for,  by  bringing  the  fun’s  place,  at  any  day  or  hour,  to  The  bra- 
ien  meridian,  I  had  thereby  his  declination  for-  that  time  ;  which  o-aVe 
me  both  an  .eafy  and  Hire  way  for  drawing  the  fpiral  of  the  fun’s  motion 
over  the  bouy  of  Venus  on  this  globe;  and  then,  by  elevatino-  it  to  dif¬ 
ferent  latitudes,  I  could  immediately  fee  where  the  Spirals  cut  the  hori¬ 
zon  in  any  lat.  and  at  what  height  or  declination  they  crols’d  the  me¬ 
ridian  ;  as  by  the  hour-circle  I  could  eafily  perceive  the  times  of  the 
iun  s  lifing  and  letting,  and  his  amplitudes  on  the  horizon  •  and  I  called 
that  the  firit  meridian,  which  palled  thro’  the  northern  tropic  in  the 
place  where  the  fun  touch’d  it  at  his  greateft  N.  declination ; ’reckon¬ 
ing  the  E.  01  W. 1  longitudes  on  the  equator  from  that  meridian.  But 
this  meridian  will  only  ferve  for  one  year ,  becaufe,  as  the  odd  quarter 
of  a  day  in  Venus,  caufes  the  lun  to  crofs  her  equator  oo°  weftward 
ot  the  former  place  every  year.,  the  place  of  the  fun’s  treated  decli¬ 
nation  at  the  N.  tropic  will  be  in  a  meridian  weftward  of  the  for¬ 
titer  alfo.  Things  being  thus  premifed  in  general:  I  now  proceed'  to 

give 


The  Phenomena  of  Venus,  reprefented  in  an  Orrery . 

give  as  good  a  defer  iption  as  I  can  of  the  particular  phenomena  in 
Venus ,  confining  myfelf  chiefly  to  what  happens  in  her  northern  hemi- 
fphere  ^  knowing  that  the  fame  muft  happen,  mutatis  mutandis ,  in  the 
foutliern. 

1.  Her  axis  is  inclined  51-4°  more  than  the  axis  of  our  earth,  and 
therefore  the  variation  of  her  feafons  will  be  much  greater  than  of  ours. 

2.  Becaufe  her  N.  pole  inclines  toward  aquarius,  and  ours  to  cancer ; 
her  northern  parts  will  have  fummer  in  the  figns  where  thole  of  our  earth 
have  winter ;  and  vice  verfa. 

3.  The  artificial  day  at  each  of  her  poles  (containing  44  apparent  di¬ 
urnal  revolutions  of  the  fun)  will-  be  equal  to  1 1 2  f  natural  days  on  our 
earth. 

4.  The  fun’s  greateft  declination,  on  each  fide  of  her  equator,  amounts 
to  750  :  therefore  her  tropics  are  only  150  from  her  poles,  and  her  polar 
circles  at  the  fame  diftance  from  her  equator.  Confequently,  her  tropics 
are  between  her  polar  circles  and  poles,  contrary  to  what  thofe  on  our 
earth  are. 

5.  The  fun,  in  one  apparent  diurnal  revolution  from  the  equator, 
.and  any  meridian  where  he  croflfes  it,  to  the  fame  meridian  again,  changes 
his  declination  at  leaft  140  more  on  Venus.,  than  on  our  earth  from  the 
equinox  to  the  folftice. 

6.  Let  us  now  fuppofe  an  inhabitant  {landing  on  her  N.  pole,  where 

the  fun’s  declination  is  always  the  fame  with  his  altitude,  and  looking 
toward  that  point  of  the  horizon  where  the  firft  meridian  (above-  men-' 
tioned)  cuts  it  5  and  let  him  call  that  point  the  S.  fo  fhall  he  have  a  me¬ 
ridian  fixt,  which  will  determine  the  other  cardinal  points  on  the  hori¬ 
zon  ;  tho’  ftridlly  fpeaking,  every  point  of  the  horizon  to  him  is  S.  r 
yet,  for  once,  let  us  fuppofe  him  to  have  an  horizontal  plane,  fixed  with 
it’s  S.  point  in  this  meridian,  and  thence  divided  and  numbered  like  the 
horizon  of  a  globe:  put  a  moveable  ruler  with  fights  to  turn  round  the 
centre  of  this  plane,  for  obferving  the  fun’s  amplitude  at  rifing  and  fet- 
ting;  and  a  graduated  quadrant  to  be  fixed  in  the  N.  and  S.  line,  with  a 
moveable  index,  for  taking  the  fun’s  altitude,  in  pafling  over  the  me¬ 
ridian.  The  fame  degree  or  part  of  a  degree,  that  gives  him  the  fun’s 
altitude,  will  alfo  give  him  it’s  declination,  and  he  will  have  the  follow¬ 
ing  phenomena.  .  - 

The  fun  will  rife  224°  N.  of  the  E..  and  going  on  1  i2i°,  as  meafured 
on  the  horizontal  plane,  he  will  crofs  the  meridian  at  an  altitude  of 
1 2-4° ;  then,  making  an  entire  revolution  without  fetting,  he  will  crofs 
it  again  at  an  altitude  of  484°  ,  at  the  next  revolution  he  will  crofs  it  as 
he  culminates,  at  the  height  of  750,  being  only  150  from  the  zenith  * 
and  thence  he  will  defeend  in  the  like  fpiral  manner,  eroding  the  me¬ 
ridian  firft  at  an  altitude  of  484-°;  then,  at  an  altitude  of  i2  4°9  and  go¬ 
ing  on  thence  1 12-4°  he  will  fet  2  2f°  N.  of  the  W.'  having  been  4  re¬ 
volutions  and  4  parts  of  one  above  the  horizon. 

7.  If 
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tfke  Phenomena  of  Venas,  reprefented  in  an  Orrery . 

7.  If  the  fpe&ator  turns  his  inftrument  22  J-0  toward  the  E.  and  then 
fuppofes  his  quadrant  in  the  plane  a  new  meridian  to  him  ;  the  fun 
wiil  then  rife  due  E.  and  fet  in  the  N.  W. ;  and  his  declination  in 
the  meridian  will  not  be  the  fame  as  before ;  for  he  will  firft  crofs  it 
at  an  altitude  of  io°  :  next  of  46-,  then,  of  74^  and,  at  iih  after,  he 
will  come  to  his  greateft  declination  *,  from  which,  in  his  defcent,  he 
will  not  crofs  the  meridian  in  the  fame  degrees  of  altitude,  as  in  af- 
cending  he  did. 

8.  Now,  let  the  fpedlator  turn  his  inftrument  90°  ftill  more  to¬ 
ward  the  E.  and  the  fun  will  rife  due  S.  •,  and  from  thence  making 
a  complete  revolution,  he  will  crofs  the  meridian  at  an  altitude  of  377°; 
making  another  revolution,  he  will  crofs  it  at  an  altitude  of  704°; 
and,  going  on  (or  1120)  he  comes  to  his  greateft  declination  in 
the  W.  N.  W. :  thence  defcending,  at  the  end  of  the  third  revolution, 
he  erodes  the  meridian  584°  high ;  at  the  end  of  the  4th  he  erodes 
it  in  2 3 4°  of  alt.  and,  going  on  thence  225°,  or  4  of  a  revolution,, 
he  fets  in  the  N.  E. 

9.  If  the  fpedlator  will  now  turn  his  inftrument  juft  half  round,  drif¬ 
ting  his  meridian  1800,  the  fun  will  rife  in  the  N. ;  and,  going  on. 
1800,  or  t  a  revolution,  he  will  crofs  the  meridian  at  an  alt.  of  190  ; 
then,  making  a  complete  revolution,  he  will  crofs  it  at  an  alt.  of  550;,, 
and  going  on  thence  2924°  he  comes  to  his  greateft  declination,  in  the 
E.  S.  E.  from  which  place  he  defcends,  eroding  the  meridian  in  73 1° 
of  alt.  ;  and,  in  the  next  rev.  he  erodes  the  meridian  at  an  alt.  of  417°  : 
at  the  fourth  rev.  he  erodes  it  at  an  alt.  of  50  5  and  going  on  thence 
450,  or  i  of  a  rev.  he  fets  in  the  S.  W. 

10.  The  fun  being  thus  for  half  a  year  together  above  each  pole  of 
Venus  in  it’s  turn,  will  caufe  the  whole  year  at  her  poles,  as  well  as  at 
the  poles  of  our  earth,  to  contain  only  one  day  and  one  night :  but 
there,  the  difference  between  the  heat  in  dimmer  and  cold  in  winter 
(or  of  mid-day  and  mid-night)  is  greater  than  betwixt  the  fame  on  any 
two  places  of  our  earth ;  becaufe,  in  Venus^  the  fun  is  for  half  a  year  to¬ 
gether  above  the  horizon  of  one  or  other  of  the  poles ;  and  for  at  lead 
4  of  a  rev.  (or  about  16  of  our  days)  within  20°  of  the  zenith ;  and 
during  the  other  half  of  the  year,  always  below  the  horizon;  and' for  a 
confiderable  part  of  that  time,  at  lead  70°  from  it :  whereas  at  the 
poles  of  our  earth,  tho5  the  fun  is  for  half  a  year  together  above  the  ho¬ 
rizon,  yet  his  alt.  is  never  more  than  234°  above  it  in  dimmer,  nor  his 
depredion  greater  than  that  quantity  below  it  in  winter.  When  the  fun 
is  in  the  equator,  he  is  feen  in  the  horizon  of  both  poles ;  -f  of  his  dife 
above,  and  the  other  below  :  and  defcending  quite  below  the  horizon  of 
one  pole,  he  afeends  in  a  vidble  fpiral  above  that  of  the  other,  until  he 
comes  within  1 6°  of  the  zenith ,  where  he  keeps  the  fame  alt.  nearly  for 
fome  time ;  then  defcends  in  the  like  fpiral  manner,  till  he  gets  below 
the  horizon,  where  he  continues  invidble  for  the  other  half  of  the  year. 
This  will  occadon  to  each  pole  one  fpring,  one  harveft,  a  lummer  as 
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long  as  them  both,  and  one  winter,  equal  in  length  to  the  other  3  fea- 
fons. 

The  fun’s  great  diftance  below  the  horizon  of  Venus9 s  poles,  will 
make  her  winters  much  more  uncomfortable  than  at  the  poles  of  our 
earth,  where  they  have  twilight  more  than  half  the  winter-time  ;  unlefs 
Ihe  be  Unrounded  with  an  atmofphere  capable  of  occafioning  a  twilight, 
at  lead:  as  long  in  proportion  to  her  winter,  as  our  twilight  is  to  ours» 
But  this  can  hardly  be  fuppofed  ;  becaufe  always,  when  we  fee  Venus , 
die  appears  with  the  fame  conflant  ferenity ;  and  therefore  I  am  apt  to 
believe  fhe  has  a  fatellite,  to  fupply,  in  forne  meafure,  the  abfence  of 
the  fun ;  as  our  moon  does  to  our  earth’s  poles,  for  one  half  of  the  win¬ 
ter  conflantly,  without  fetting,  from  the  fir  ft  to  the  third  quarter. 
*Tis  true,  that  we  are  inconveniently  pofited,  with  regard  to  Venus  for 
feeing  her  fatellite  (if  fhe  has  one) ;  becaufe,  when  her  moon  or  fatel¬ 
lite  has  it’s  enlighten’d  fide  toward  us,  it  may  be  too  far  diftant  to 
be  feen,  becaufe  Venns  is  then  beyond  the  fun,  and,  confequently, 
furtheft  from  us  •,  and  when  fhe  is  betwixt  us  and  the  fun,  or  there 
abouts,  her  full  moon  would  have  it’s  dark  fide  to  us  :  and  tho’  Venus 
be  then  neared  the  earth,  yet  her  fatellite  could  no  more  be  feen  by  us, 
than  we  can  fee  our  own  moon  at  her  conjunction.  When  Venus 
is  at  her  greateft  elongation,  we  fhould  have  only  one  half  of  the  en¬ 
lighten’d  fide  of  her  full  moon  turn’d  towards  us;  and  even  then, 
perhaps,  on  account  of  it’s  fmallnefs,  it  may  be  too  far  diftant  to  be 
feen  by  our  telefcopes.  But  of  this  only  by-the-bye. 

11*  At  the  tropics,  the  fun  in  dimmer  will  continue  for  about  15 
of  our  weeks  together  above  the  horizon  without  fetting,  and  as  long 
below  it  in  winter  without  rifing.  While  he  is  more  than  150  from  the 
equator,  he  neither  fets  to  the  inhabitants  of  the  neareft  tropic,  nor  fets 
to  thofe  of  the  other ;  whereas,  at  our  terreftrial  tropics,  he  rifes  and  fets 
every  day  in  the  year.  But  to  let  us  know  more  particularly  the  pheno¬ 
mena  of  Venus's  tropics,  we  will  fuppofe  the  inhabitant,  who  has  feen  the 
abovemetion’d  appearances  at  the  N.  pole  to  have  traveled  thence  along 
the  firft  meridian  1 50  to  the  northern  tropic,  carrying  his  engine  or  in- 
ftrument  along  with  him ;  and  to  have  fet  it  due  N.  and  S.  in  the  place 
where  the  faid  meridian  interfecls  the  tropic ;  and  as  the  meridian  of  every 
place  is  in  a  great  circle  paftmg  thro’  the  zenith  of  the  place  and  both 
poles,  he  can  now  be  at  no  lols  how  to  fettle  his  meridian,  and  obferve 
as  well  the  amplitude  and  azimuth,  as  the  alt.  of  the  fun  ;  who  will  rife 
to  him  io°  N.  of  the  E.  with  about  i°  of  N.  declination  :  -and  going  on 
joo°  (to  be  meafured  on  the  horizontal  plane)  he  will  crofs  the  meridian 
with  1 2f°  of  N.  declination,  and  274  of  alt.;  then,  making  an  intire 
rev.  without  fetting,  he  will  crofs  the  meridian  at  484°  ot  deck  and  63  \ 
of  alt.  :  at  the  end  of  the  next  rev.  he  will  crofs  the  meridian  in  the  ze¬ 
nith  at  the  greateft  deck  ;  namely,  750 ;  and  thence  he  defcends  in  the 
like  ipiral,  crofting  the  meridian  at  the  fame  alt.  as  above,  till,  in  his 
fifth  rev.  he  fets  io°  N.  of  the  W. 
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12.  Let  our  traveller  now  remove  weftward  on  the  fame  tropic,  to  a 
meridian  gyi°  didant  from  the  firft;  and  there  he  will  have  very  great 
differences  of  the  rifing,  fetting,  and  meridian  alt.  of  the  fun  ;  which 
will  now  rife  to  him  the  firft  time,  in  the  S.  point  of  his  horizon,,  at  i2hy 
at  ih  he  will  be  about  half  a  degree  above  the  horizon,  and  will  fet  at  2h:. 
fo  this  fhort  artificial  day  in  Venus  (which  is  fomewhat  longer  than  two- 
natural  days  on  our  earth)  will  have  no  forenoon  at  all.  The  fun, .  after 
continuing  almoft  14  of  Venus's  hours  below  the  horizon,  fuppofing  each 
diurnal  rotation  to  be  divided  into  24h,  will  rife  a  little  before  4h  next, 
morning,  near  the  N.  E. ;  and,  going  on  130°,  he  will  then  crofs  the 
meridian  with  220  of  N.  decl.  and  37  of  alt.  :  then  going  on  without 
fetting,  he  again  croffe3  the  meridian  at  570  of  decl.  and  72  of  alt. ;  and, 
advancing  forward  thence  1 7th,  or  2627°,  he  comes  to  his  greateft  deck. 
7i°  to  the  N.  of  the  E. :  from  thence,  completing  his  rev.  to  the  meridi¬ 
an,  he  now  erodes  it  in  71-y0  of  decl.  being  only  34°  from  the  zenith 
at  the  next  rev.  he  erodes  the-  meridian  with  384°  decl.  and  534  of  alt.  : 
at  the  next,  which  is  the  fourth  rev.  he  erodes  the  meridian  with  it°  of 
decl.  and  i6f°  of  alt.  ;  and  then  goes  on  65°,  and  fets  near  the  W.  S.  W. 

13.  Suppofe  now  that  our  traveller  removes  ftill  further  weftward,  on 
the  fame  tropic,  to  a  meridian  105°  diftant  from  this  his  fecond  ftation  y. 
and  then  the  fun  will  firft  rife  to  him  in  the  S.  E.  about  9h  ;  and  going 
on  thence  450  he  will  crofs  the  meridian  with  6°  of  S.  decl.  and  9  of 
alt.  at  I2h:  about  2h  he  will  be  i°  higher;  and,  thence  defeending,  he; 
will  fet  near  the  N.  W.  a  little  before  gh :  fo  the  afternoon  of  this  day 
is  almoft  6h  (about  6  natural  days  with  us)  longer  than  the  forenoon  y 
and  it’s  night  is  but  little  more  than  3h  long  :  for  the  fun,  after  going 
a  little  below  the  horizon,  rifes  in  the  N.  point  thereof*,  and,  making 
half  a  rev.  he  erodes  the  meridian  with  330  of  dech  and  48  of  alt.  thence,N 
making  a  whole  rev.  he  erodes  the  meridian  at  66°  of  decl.  and  8 1  of  alt. : 
at  the  next  rev.  his  decl.  is  63°  (having  paded  the  greateft  i4h  before) :  at. 
the  next,  it  is  28°  of  deck*,  and,  going  on  thence  about  146°,  he  fets 
N.  W.  by  N.  about  half  an  hour  after  9  *,  and  continues  invifible  till  3 
quarters  pad:  5  in  the  next  morning,  when  he  rifes  about  40  N.  of  the  E.  y 
and,  going  thence  forward  940,  he  erodes  the  meridian  about  50  alt. 
and  10  of  S.  decl.  having  kept  the  fame  alt.  very  nearly  for  f  y  then 
defeending,.  he  fets  in  the  S.  S.  W.  about  half  an  hour  pad:  1  ;.  which 
makes  the  afternoon  f  and  about  1 2f  fhorter  than  the  forenoon  of  the 
fame  day.  The  fun  now  fets  for  about  15  of  our  weeks  to  Venus' s  nor¬ 
thern  tropic,  and  rifes  to  the  fouthern ;  in  which  t phenomena  are  the  fame : 
eacn  tropic  having  the  4  feafons  once  every  year*,  the  winters  being  longer, 
than  the  fummers,  tho’  not  quite  fo  long,  in  proportion,  as  at  the  poles. 

14.  Having  faid  fo  much  concerning  the  N.  pole  and  tropic,  proceed 
we  now  to  ftation  our  inhabitant  in  a  place  of  450  of  N.  lat.  where  the 
firft  meridian  cuts  the  parallel,  and  he  will  have  the  following  phenomena. 

The  fun  will  rife  43°  E.  of  the  S.  a  little  before  gh ;  and,  afeending 
very  quickly,  he  will,  in  little  more  than  3h,  crofs  the  meridian  at  an 
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alt.  of  190,  with  26°  of  S.  deck;  then  going  on  62°,  he  will  fet  near 
the  W.  S.  W.  about  f  in  the  afternoon  ;  by  which  means  it  is  almoft 
2h  longer  than  the  forenoon;  each  hour  \n  Venus  being  equal  in  length 
to  24h  2o/  of  our  terredrial  time.  The  next  day  the  fun  will  rife  301sh 
of  the  E.  about  half  an  hour  pad  5  in.  the  morning,  and  will  crofs  the 
meridian-  with  1 2f°  of  N.  decl.  and  574  of  alt.  ;  and  will  fet  in  the  N. 
W.  by  W.  about  half  an  hour  pad  7  :  fo  that  the  afternoon  will  be  2h 
longer  than  the  forenoon.  The  next  day  the  fun  riles  530  N.  of  the  E. 
about  3 b  ;  and  will  crofs  the  meridian  34°  N.  of  the  zenith ;  or  with 
86i°  of  N.  alt.  and  483-  of  dech  :  then  he  goes  round  without  fetting; 
and  erodes  the  meridian  30°  N.  of  the  zenith,  where  he  comes- to.  his 
greated  decl.;  from  which  he  returns  in.  the  like  fpiral  toward  the 
equator,  and  beyond  it;  but  will  not  rife  and  fet  at  the  fame  hours 
as  before:  for,  having  made  a  rev.  without  fetting,  in  the  next  he 
lets  530  N.  of  the  W.  about  9h  :  next  morning  he  rifes  in.  the  N.  E. 
by  E  about  half  an  hour  pad  4;  erodes  the  meridian  with  124°  of 
decl.  and  fets  30  N.  of  the  W.  about  half  an  hour  pad  6;  and  now  the 
forenoon  is  2h  longer  than  the  afternoon.  The  next  day  the  fun  rifes . 
about  7h  62°  E.  of  the  S.  ;  paffes  over  the  meridian  at  an.  alt,  of  190, 
with  26°  of  S.  decl. ;  and  fets  a  little  after  3  ;  which  makes  the  fore¬ 
noon  to  be  about  2h  at  lead  longer  than  the  afternoon :  and  now  the 
fun  will  continue  below  the  horizon  at  lead  lz  of  our  weeks  without 
riling  to  this  inhabitant  of  Venus . 

15.  In  this  place  of  Venus  the  hour  and  amplitude  of  the  fun?s  rifing, 
for  one  half  of  the  year,  are  the  fame  with  thofe  of  his  fetting  in  the 
other  half;  which  will  alfo  happen  in  all  places  under  the  fird  meridian, 
where  he  rifes  and  fets  :  but,  if  our  Spectator  pleafes  to  remove  along 
the  parallel  of  450  lat.  eadward  1420,  the  'phenomena  of  things  will 
then  be  very  different  to  him  ;  for  the  lun  from  once  rifing  in  the 
N.  E.  by  E.  will  pafs  over  the  meridian  with  34' 0  of  N.  deck  and  fet 
due  N.  ;  which  will  make  the  afternoon  fomewhat  above  4h  longer  than 
the  forenoon  ;  and  the  next  morning  the  fun  will  rife  at  2h  2if°  Eh  of 
the  N.  or  about  the  N.  N.  E.  As  to  what  would  happen  on  the  other 
days  concerning  the  fun’s  rifing,  and  fetting,  Ifhall  not  take  any  further  no¬ 
tice  of  it;  but,  it  the  inhabitant  will  travel  eadward  3 74°,  dill  upon  the 
lame  parallel  of  lat.  he  will  fee  the  fun,  at  making  his  hrd  appear¬ 
ance  from  the  fouthern  tropic,  rife  due  S.  at  i2h  ;  and,  getting  about 
hail  a  degree  above  the  horizon,  when  he  has  gone  forward  about  90, 
he  will  then  defeend,  and  fet  about  a.  quarter  after  1  :  fo  there  is  only 
ih  and  a  quarter  in  the  fird  day  of  the  fun’s  appearance  and  the  2d 
day  will  be  1 long;-  but  the  3d  day  will  be  about  8yh  long;  for  the 
fun  will  make  3  rev.  and  fomewhat  more  than  an  half  without  fetting  : 
the  fourth  day  will  be nh  long  ;  and  the  fifth  will  only  contain  ih  and. 
a.  quarter ;  for  the  fun  will  rife,  about  180  E.  of  the  S,  and  fet  in  the  St. 
point  of  the  horizon.  :  1 
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1 6,  We  will  now  fuppofe  that  the  fpeftator  has  travelled  from  45°  of 
]sp  Eat.  to  the  equator,  and  has  a  mind  to  take  a  tour  round  tne  fame, 
bee? ufe  the  phurnoinena  will  be  very  different  in  different  parts  thereof  ^ 
thouo-h  the  fun  will  rife  and  fet  to  every  part  of  it,  in  every  apparent  re¬ 
volution  ;  but  we  fhall  only  confider  in  general  what  happens  at  two 
places  thereof :  the  firft  place  dial!  be  that,  where  the  firft  meridian  crof- 
fes  the  equator  •,  and  theiecond*  a  place  1 12~°  W.  of  the  firft.  To  each 
of  thefe  places  the  inn  will  always  rife  at  6,  and  let  at  6,  though  lome- 
tirnes  nil  meridian  alt.  may  be  1 1°  more  or  lefs  than  his  midnight  de- 
predion;  and  in  other  places  the  difference  will  amount  to  15  or  160; 
fo  that,  if  the  diurnal  and  nocturnal  fpirals  of  the  fun’s  motion  on  the  bo¬ 
dy  of  this  planet  were  meaiured,  the  one  would  veiy  much  exceed  the  o- 
ther.  To  the  firft  of  thefe  two  places  the  fun  will  rife  740  S.  of  the  E. 
in  coming  from  the  fouthern  tropic,  and  fet  61^  S.  of  the  W.  haying 
been  22°° high  at  mid-day,  and  will  be  32ft  deprefted  below  the  horizon 
at  midnight,  d  he  next  day  he  will  rife  44°  ^ 

of  the  W.  having  been  550  high  at  noon,  and  will  be  74-7  deprened  at 
midnight.  The  third  day  he  will  rife  74°  S.  of  the  E.  and  crofting  the 
equator  at  half  an  hour  after  10,  he  will,  in  7^  after,  fet  120  N.  of  the 
W.  and  fo  proceed,  changing  his  rifing  and  fetting  amplitude  every  day, 
in  advancing  toward  the  northern  tropic,  till  he  reaches  it ;  and  then  his 
fetting  amplitude,  in  going  from  it,  will  be  the  fame  as  his  rifing  ampli¬ 
tude  in  coming  toward  it.  In  the  fecond  place,  all  I  fhall  take  notice  or, 
is,  that  the  fun,  in  coming  from  the  fouthern  to  the  northern  tropic, 
will  crofs  the  equator  at  9  at  night  •,  and,  in  going  from  the  northern  to 
the  fouthern  tropic,  he  will  crofs  the  equator  at  rnid-day. 

17.  At  the  equator  the  fun’s  rays  will  be  as  oblique,  when  his  decli¬ 
nation  is  greateft,  as  they  are  at  London ,  when  he  touches  the  tropic  of 
Capricorn  in  December ;  becaufe  the  tropics  of  V emus  are  as  far  trom  each 
fide  of  her  equator,  as  the  tropic  of  Capricorn  is  from  the  parallel  of  Lon¬ 
don  on  our  earth  ,  therefore,  at  Venus's  equator,  there  will  be  two  winters, 
two  lprings,  two  fummers,  and  two  autumns,  every  year  :  and  becaufe 
the  fun  ftays  for  fome  time  near  the  tropics,  and  paffes  fo  quickly  over 
the  equator,  every  winter  there  will  be  about  twice  as  long  as  fummer : 
but,  becaufe  of  the  quick  return  of  hammers,  and  the  general  heat  on  the 
body  of  Venus,  the  winters  there  will  be  very  mild  ;  and  fo  will  make  the 
equator,  and  all  places  thereabouts,  very  temperate,  and  fit  for  habitation. 

1 8.  Thofe  parts  of  Venus  which  lie  between  the  poles  and  tropics,  and 
between  the  tropics  and  polar  circles,  and  alio  between  the  polar  circles 
and  equator,  will  more  or  lefs  participate  of  the  phenomena  oi  thefe  circles, 
as  they  are  more  or  lefs  diftant  from  them. 

19.  The  places  of  the  equinoxes  and  folftices  on  the  body  of  Venus  go 

backward,  or  from  E.  toward  the  W.  90°  every  year.  This  is  not  oc- 
.cafioned  by  any  mutation  of  her  axis  from  its  parallelifm  but  by  the 
fun’s  being  4  of  a  day  later  in  crofting  the  equator  every  year,  than  on 
the  year  before  ;  and  therefore  he  will  crofs  it  in  a  place  900  weft' ward 
dr '  of 
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of  the  former  every  year  :  fo  that  to  any  place  where  he  crmTes  the  equa¬ 
tor  at  noon,  he  will,  on  the  return  of  that  day  at  noon  in  the  next  year 
be  almoft  i  o°  S.  of  the  equator,  and  will  crofs  it  at  6  in  the  evening  ; 
fuppofing  the  year  to  begin  when  the  fun  is  on  the  equator,  in  paffmg 
from  the  fouthern  tropic  to  the  northern.  Hence,  though  the  fpiral,  in 
which  the  fun’s  apparent  motion  is  performed,  be  of  the  fame  fort  every 
year,  yet  it  will  not  be  the  very  fame  *,  becaufe  the  fun  will  pafs  verti¬ 
cally  over  all  the  fame  places  but  once  in  every  4  years :  and,  in  the  a- 
bove  defcription,  I  have  only  fhewn  what  will  happen  in  general,  for  1 
year,  having  only  drawn  the  fpiral  of  the  fun’s  motion  for  that  time  : 
and  if  a  fpebfator,  on  any  parallel  of  latitude,  Ihould  want  to  fee  the  fame 
appearances  of  the  fun’s  rifmg  and  fetting  every  year,  and,  confequently 
to  have  the  particular  days  thereof  to  be  dill  of  the  fame  length  with 
thofe  of  the  year, ,  he  mud  travel  wed  ward  every  year  90°  on  the  fame 
parallel. 

20.  The  inhabitants  of  Venus  will  be  very  careful  in  adding  a  day  to  < 

feme  particular  part  of  every  4th  year,  to  keep  dill  the  fame  feafons  to 
the  fame  times*,  becaufe,.  as  the  great  annual  change  of  the  equinoxes 
and  foldices  will  fhift  the  feafons  forward  ~  of  a  day  every  year,  they 
would,  in.  3  6  years,  fhift  the  feafons  forward  through  all  the  days  of  the 
year  :  But,,  by  this  intercalary  day,  every  4th  year  will  be  a  leap-year ; 
which  will  bring  her  time  to  an  even,  reckoning,  and  keep  her  Kalendar 
right.  •  •  -  . -  -  ^ 

21.  The  great  change  of  the  fun’s  declination,  every  day,  which  caufes 
his  altitude,  at  noon,  or  any  other  hour,  and  his  amplitude  at  rifing  and . 
fetting,  to  be  fo  very  different  in  places  lying  under  the  fame,  parallels  of, 
lat.  will  be  of  one  Angular  life  in  Venusy  the  like  whereof  w~e  fhall  never 
enjoy  on  the  earth  ;  and  that  is  no  lefs  than  the  giving  a  fure  and  eafy  me¬ 
thod  of  finding  the  longitude.  For,,  fuppofe  to  one  place,  at  noon,  the 
fun’s  declination  is  gp°,  and  to  another  place,  it  is  only  20°  35'  at  noon, 
in  the  fame  revolutional  fpiral,  going  from  the  equator  toward  the  nor¬ 
thern,  tropic  ^  the  difference  of  thefe  two  declinations  is  90  25' :  in  the 
fame  fpiral  from  the  equator,  where  any  meridian  croffes  it,  to  the  fame 
meridian  again,,  the  declination  changes  from  o  to  370  21' ;  and  the  fun 
has  gone  38°  55'  in  the  ecliptic.  Thefe  things  being  known,  the  pro¬ 
portion  will  be  thus*.  As  750,.  the  greateft  declination,  is  to^to  the  fun’s 
motion  in  that  time,  which  is  3  figns,  equal  to  2  44  revolutions  round 
V enus  j  fo  is  90  2  5'  (the  difference  of  declination  at  two  given  places)  to  9° 
44V  which  is  4  part  of  a  revolution  *,  and  therefore  the  one  place  is  4  part 
of  a  circle,  or  90°  of  long,  diftant  from  the  other :  and,  as  the  deck  was 
advancing  from  the  equator  toward  the  northern  tropic,  the  place,  in  whole 
meridian  it  was  20°  35'  is  eaftward  from  the  place  in  whofe  meridian  it 
was  30°,  fuppofing  them  both  to  be  in  the  northern  hemifphere. 

I  Ihould  be  very  glad  to  fee  this  defcription  examined  into,  and  put  in 
a  better  form,  by  fome  whofe  abilities  are  much  greater  than  mine  :  And 
although  it  feems  ftrange,  at  the  firft  view,  that  the  great  inclination  oi 
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Venus’s,  axis,  with  her  flow  diurnal,  and  quick  annual  motion,  fliouid 

make  i'uch  mighty  differences  of  her  phenomena  from  the  earth’s ;  yet 
I  verily  believe,  that,  was  the  fpiral  of  the  fun’s  motion  for  four  years, 
which  would  contain  37  revolutions,  nicely  drawn  on  a  large  globe,  and 
the  times  mentioned  in  which  the  fun  would  rife  and  fet,  with  his  different 
amplitudes,  altitudes,  and  declinations,  where  the  effedts  thereof  would 
differ  confiderably  in  many  particular  parts  of  each  fpiral  •,  and  fo  occafion 
remarkable  differences  of  the  lengths  of  day  and  night,  in  the  fame  revo¬ 
lutions,  to  places  under  the  fame  parallels  of  latitude  •,  a  whole  volume 
might  be  written  in  the  defcription,  if  the  author  would  defcend  to  par- 
ticulars.. 


A  letter  from 
John  Be  vis, 
M.  D.  to 
Martin 
Polkes,  Efqy 
P.  R.  S .  &e. 
containing  fame 
Obfervations 
.  concerning 
Mercury. 

No.  473.  p. 
48.  May  &c. 
1744.  Pre- 
fented lM.&y  4. 
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XIV.  The  obfervations  to  which  the  inclofed  computations  are  made 
by  Wlx  Morrifs  from  fomewhat  more  correct  elements  than  thofe  in  Dr 
Halley's  tables,  were  carefully  taken  by  myfelf,  with  an  excellent  aftro- 
nomical  fedor  of  5  feet  radius.  You  will  perceive  how  far  I  am 
limited,  by  my  friend’s  requeft;  fo  muft  intreat  you,  if  you  think 
it  worth  while,  to  inform  the  R.  See.  that  Mercury's  motion  has  not 
been  at  all  difturb’d  [by  the  late  Qomet\ 

0  / 
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1744,  May  17.  The  apparent  right  afcenfion  of  s  Gemino-  7  2  10 

rum ,  according  to  Dr  Bradley's  obfervations  - 
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Tranfit  of  XV.  In  the  obfervation  of  this  tranfit,  I  chiefly  made  ufe  of  3  inftru- 
Mercury  over  <ments-j  the  firft  of  which  was  a  good  telefcope  of  10  feet,  to  which  I  fitted 
^ovSun’  an  excellent  micrometer  made  at  London.  The  fecond  was  an  ofcillatory 
at  thebbfer -  agronomical  clock,  made  by  Mr  Ellicot^  which  the  experience  of  many 
vatory  at  years  gave  me  reafon  to  depend  upon.  The  third  was  of  my  own  in- 
Giden;  by  yention,  and  ferved  to  difeover  the  true  time  of  noon,  inftead  of  an 
Lewis*  Ger  agronomical  quadrant,  with  which  I  was  not  provided, 
ften.  Math.  Prof,  and  F .  R.  S .  No.  .482.  p.  376.  Jan.  &fc.  1747.  Readjzn.  zz,  1746-7. 

A  little 
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A  little  after  8h  in  the  morning,  the  clouds,  which  had  totally  ob- 
feu  red  the  heavens,  began  to  break  unexpectedly  ;  and  in  a  ffiort  {pace  of 
time  the  fun  began  to  ffiine  clear  through  the  opening.  I  applied  my  tele- 
fcope  immediately ;  but  not  being  able  to  fee  any  thing  of  Mercury  or  of 
any  fpot  whatfoever,  I  endeavoured  to  take  the  horizontal  diameter  of  the 
fun  by  repeated  obfervations,  and  though  the  rapidity  of  the  motion  made  it 
not  eafy  to  do  this,  yet  I  thought  I  had  pretty  juftly  found  the  femidiame- 
ter  to  be  2 1  44  rev.  of  the  micrometer.  I  afterwards  found  the  vertical 
femidiameter  at  about  nh  2o/  exadtly  21  44  rev.  How  much  thefe 
numbers  make  in  the  parts  of  a  great  circle  will  be  {hewn  below. 

When  I  had  taken  the  horizontal  femidiameter  of  the  fun,  it  was  hid  a~ 
gain  by  very  thick  clouds ;  but  at  9h  6'  2  f  on  a  fudden  I  faw  Mercury  on 
it’s  difk,  being  wholly  entered,  if  I  rightly  remember,  but  yet  adhering 
to  the  edge.  But  going  to  look  at  the  clock,  in  the  abfence  of  my  affi-  .. 
flant,  on  my  return,  I  found  the  fun  covered  with  clouds ;  fo  that  I  dare 
not  affirm  what  was  the  exadl  time  of  the  contadl. 

The  following  obfervations  were  made  in  the  intervals  of  the  clouds. 

I  was  favoured  by  the  calm  flate  of  the  air,  and  by  the  abfence  of  many 
fpeClators.  The  body  of  $  appeared  round  and  black  with  a  determinate 
edge,  and  without  any  figns  of  an  atmofphere,  but  fo  minute,  as  to  ap¬ 
pear  to  the  naked  eye  not  above  twice  as  thick  as  the  hair  of  a  micrometer. 
About  ih  10 '  p.  m.  till  the  egreffion,  the  clouds  were  very  diftindt;  but 
by  that  time  the  fun  caufed  fuch  an  undulation  of  the  limb  as  I  could  not 
by  any  means  remove. 

The  1  ft  col.  of  the  following  table  fhews  the  time  by  the  clock.  The 
2d,  the  true  corrected  time.  The  3d,  the  fpaces  of  time  from  the  appulfe 
of  the  limbs  of  the  fun  to  the  appulfe  of  §  to  the  horary  thread,  reduced 
into  feconds  of  a  great  circle  for  the  declination  of  the  fun  r  50  39'  1 8". 
The  4th,  the  obfervations.  The  5th,  the  diflances  of  $  from  the  lower 
limb  of  O  in  parts  of  the  micrometer.  The  6th,  the  parts  of  the  micro¬ 
meter  reduced  to  feconds  of  a  great  circle.  The  bafis  of  the  redudlion 
is;  23  entire  rev.  give  iy/  33^4  which  I  found  to  be  fuch  by  the  tranfit 
of  O  and  forne  of  the  fixed  liars. 
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I  faw  £  wholly  entered  or  certainly 
the  greateft  part. 

2. 

$  to  the  horary. 

Following  limb  of  ©  to  the  horary. 
3  • 

$  to  the  horary. 

Following  limb  of  O  to  the  horary. 
4' 

g  to  the  horary. 

Following  limb  of  ©  to  the  horary 
obferved  thro’  a  thin  cloud. 

5* 

£  to  the  horary. 

Following  limb  of  ©  to  the  horary. 

6. 

£  to  the  horary. 

Following  limb  of  O  to  the  horary. 
7* 

$  to  the  horary. 

Following  limb  of  ©  to  the  horary. 

8. 

£  to  the  horary. 

Following  limb  of  ©  to  the  horary. 
9* 

$  to  the  horary. 

Following  limb  of  ©  to  the  horary. 

10. 

b  to  the  horary. 

Following  limb  of  ©  to  the  horary. 

1 1. 

Preceding  limb  of  ©  to  the  horary, 
b  to  the  horary. 

Following  limb  of  ©  to  the  horary. 

12. 

Preceding  limb  of  ©  to  the  horary. 
$  to  the  horary. 

Following  limb  of  ©  to  the  horary. 
*  3  • 

Preceding  limb  of  ©  to  the  horary, 
g  to  the  horary. 

Following  limb  of  ©  to  the  horary. 
14. 

Preceding  limb  of  ©  to  the  horary. 
$  to  the  horary. 

Following  limb  of  ©  to  the  horary. 
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Time  by 
the  clock 
after 
noon. 

True  time 
cprredled. 

Did. 

$  in 
R.A. 

Obfervations. 

Rev.  j 
Micr. 

Did.  I 
$  in 
Decl. 

h  /  11 

1  1656 
017  8 

h  in. 
1  16  28  ( 

0  038  1 

•  «44 

15* 

Preceding  limb  of  ©  to  the  horary. 

$  to  the  horary. 

The  limb  of  0  began  to  tremble. 
16. 

Preceding  limb  of  ©  to  the  horary. 

$  to'  the  horary. 

Following  limb  of  ©  to  the  horary. 

17  JL5. 

1  /  7  2. 

II 

788 

1  19  27 

0  0  35 

0  21  41 

i  18  57 

0  19  ; 

0  21  II 

«7  7} 

793 

1 36 13 

0  0  20 

0  38  19 

i  35  45 

0  35  50 

0  37  49 

17. 

It  feemed  to  touch  the  inner  edge, 
it  certainly  either  touched  it  or  went 
a  little  beyond  it,  the  great  undu¬ 
lation  and  trembling  of  the  limb 
quite  went  ofr. 

, 

w 

Obf.  16. 

On  account  of  the  trepidation  of 
the  folar  limb,  I  think  it  fhould  be 
thus  corrected  according  to  the  ana¬ 
logy  of  the  red:. 

• 

1  19  26| 

0  0  35 

0  21  414 

v  18  564 
0  19  5 

021  1 1 4 

122 

I  828 

*  ,  ,  1  J,  4  *  ji  ■  i  J.  g  r  .  ■  ’.  L  A  -  '  *  -  i  *  ■  •  .  '  J 

Preceding  limb  of  ©  to  the  horary. 
£  to  the  horary. 

Following  limb  of  ©  to  the  horary. 

«7ts 

1 

|  793  j 

I  now  proceed  to  the  corollaries  to  be  drawn  from  thefe  obfervations. 
In  the  firft  place,  the  diameter  of  G  is  to  be  determined  :  in  order  to 
this,  we  muft  have  it’s  decl.  and  alt.  at  the  time  when  the  vertical  diame¬ 
ter  was  meafured.  The  decl.  of  O  is  eafily  computed  from  it’s  longi¬ 
tude.  I  found  it’s  long,  by  the  Ludovician  tables  at  uh  20'  39"  true 
time  (near  the  middle  of  it’s  tranfit)  for  merid.  if  iof'  of  time  E.  of 
Paris  to  be  120  3 f  37" ’.  To  this  long,  anfwers  S.  decl.  150  39'  18". 
The  diftance  of  time  from  the  appulfe  of  the  preceding  limb  of  G  to  the 
appulfe  of  the  following,  by  obf.  11,  12,  13  and  14,  is  2/  15",  which 
time  being  converted  into  arcs  of  the  equator,  gives  33'  45".  There¬ 
fore,  if  this  arc  for  the  decl.  be  reduced  according  to  the  rules  of  the 
lpherical  dodlrine  into  parts  of  a  great  circle,  the  diameter  of  the  fun 
will  be  327  3o//. 

By  the  altron.  obf.  of  Philip  of  Butijhach ,  Landgrave  of  Hejfe ,  the  la¬ 
titude  ol  the  city  of  Butifbach ,  which  is  not  above  4  hours  journey  di¬ 
dant  from  Giefen ,  is  50°  2  8/.  Wherefore  I  take  50°  30'  for  the  latitude 
ol  Giefen .  Hence  the  alt.  of  0  when  it’s  vertical  diameter  was  meafured,^ 
is  between  the  23d  and  24th  degree  more  or  lefs.  The  femidiameter  ol 
G  in  parts  ol  the  micrometer  was  2  1  44-  rev.  which  according  to  my  ta- 
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ble,  is  =  1 6'  if  of  a  great  circle.  Hence,  the  vertical  diameter  at  that 
time  32'  26".  But  becaufe  of  the  refraction  it  ought  to  appear  lefs  than 
the  truth,  and  by  de  la  Hire ,  tab.  v.  that  deled  is  4".  This  being  added, 
we  have  again  32/  30".  But  if  we  make  ufe  of  a  newer  table  of  refractions 
conftruded  from  Taylor* s  Hypotheses ,  which  Halley  *  publifhed,  and  pre¬ 
ferred  before  the  reft,  the  defed  will  be  lefs  only  by  fome  thirds. 

I  found  the  horizontal  femidiameter,  as  I  faid  above,  to  be  in  parts  of 
the  microm.  21  ~~  rev.  the  duple  of  this  quantity  gives  according  to  my 
table,  32/  31"  of  a  great  circle.  Therefore  thefe  3  obfervations  agree 
very  well  together,  and  make  the  diam.  of  O  32/  30". 

I  proceed  now  to  the  angle  feen  of  the  apparent  path  of  £  with  the 
ecliptick.  I  followed  the  method  of  Manfredi  in  the  tranfit  of  1736  f, 
which  alfo  I  have  made  ufe  of.  I  drew  a  fcale  with  great  exadnefs,  and 
found,  that  if  the  mean  place  is  fought  between  the  places  of  obf.  1 5  and 
1 6  arithmetically  correded,  and  then  through  this,  and  alld  throucdi  that, 
which  obf.  5  determines,  a  right  line  be  drawn  •,  that  it  ftiews  it’s  true 
apparent  path  in  the  difk  of  O  as  near  as  poffible.  This  principle  being 
laid  down,  I  applied  the  numbers.  The  mean  dift.  between  obf.  1 5  and 
1 6  corr.  from  the  following  limb  of  G  is  1 8 1 7"  of  a  great  circle.  The 
mean  dift  of  $  between  the  lame  obfervations  from  the  inferior  limb  of  O 
790  4".  The  dift.  of  the  place  of  obf.  5,  from  the  following  limb,  is 
794//.  Dift.  from  the  inferior  limb,  2  88".  Thefe  differences  therefore 
form  a  redangular  triangle,  the  firft  of  which  is  the  bafe,  and  the  other 
the  cathetus.  The  calculus  being  made,  the  angle  at  the  bafe  is  26°  9', 
to  which  the  angle  of  the  path,  with  the  circle  parallel  to  the  equator,  is 
equal.  After  the  fame  manner  I  fought  the  angles  of  the  feveral  places ; 
beginning  with  obf.  7,  with  the  place  of  obf.  5,. and  they  came  out  as 
follows. 


By  obf. 
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5 

5 
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5 
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1 1 

-  -  -  26 

2 1 

12 

-  -  -  25 

4i 

*3 

-  -  -  26 

7 

H 

-  -  -  26 

13 

35 

-  -  -  26 

3  7 

Mean  26 

1 1 

mean  20  1 1 

Wherefore,  when  in  the  former  cafe,  the  angle  at  the  bale  is  26°  9', 
and  in  this,  2 6°  iff,  1  take  the  mean  26°  1  o'  for  the  angle  feen  of  the 


r  *  ^e(;  P-  *67.  where  Mr  Eames  has  by  miftake  omitted  in  the 

name  of  Dr  Halley,  who  was  author  of  the  paper. 

i  he  table  here  mentioned  was  not  Dr  Brook  Taylor  % ;  but  Sir  I,  Newton's, 

f  See  Vol.  VI.  p.  195, 
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'Tranfit  of  Mercury  over  the  Sun. 

path  with  the  parallel  circle.  Hence,  the  angle  of  the  apparent  path 
with  the  horary,  n6°  ioh  But  to  the  place  of  O,  \ 2°  3/.  rri  an. 
lwers  by  de  ia  Hire's  tab.  to  the  angle  of  the  ecliptick  with  the  merid. 
107°  43k  Therefore  the  angle  of  the  apparent  path  of  3  with  the 
ecliptick,  is  8°  26k 

h'or  the  left  diftance  of  the  centres,  I  chofe  two  observations,  the  mid¬ 
dle  way  between  which  was  (hewn  by  the  type  to  be  taken,  nor  were 
they  much  diftant  from  the  very  path,  namely  die  7th  and  iodi.  From 
the  diftances  of  3  from  the  inferior  limb,  I  fubtra&ed  8"  allowing  5^' 
for  the  femidiameter  of  3  \  and  the  reft  for  f  the  thicknefs  of  the  pa¬ 
rallel  thread  :  for  the  diftances  are  to  be  taken  from  the  centre  of  the  tube, 
not  from  the  edge  of  the  thread.  And  then  from  the  diftance  of  3  from 
the  following  limb  in  obf.  7.  Semid.  0,  the  angle  of  the  path  with  the 
parallel  circle  being  found,  I  difcovered,  by  the  analyfis  of  the  triangles, 
the  laft  diftance  of  the  path,  or  of  the  centres  of  G  and  3  to  be  (/2". 
By  obf.  10  the  diftance  is  of  7";  therefore  I  take  the  mean  9'  4f"  for  * 
the  true  dift.  of  the  path  from  the  centre  of  O.  From  thefe  premifes,  I 
drew  the  following  conclufions  by  a  trigonometrical  calculation. 

Long,  of  path  feen  in  the  dilk  of  G  -  --  --  -  - 

Lat.  feen  of  3  in  conjunction  ---------- 

Lat.  of  3  in  the  ingrels  ---------- 

Lat.  of  3  in  the  egrefs  -  -  . 

Diff.  between  lat.  in  egrefs  and  ingrefs  ------ 

Portion  of  the  path  between  6  and  middle  of  the  tranfit 


/  // 

26  57 
9  no 
10  57 
6  59 
3  5s 

I  20 


The  time  of  the  conjunction,  the  pofition  of  the  node,  and  the  incli¬ 
nation  of  the  orbit,  cannot  hence  be  immediately  difcovered  ;  for  there 
is  ftill  required  an  exaCt  determination  of  the  ftay  of  the  centre  of  3  on 
the  difk  of  G,  which  I  cannot  fafely  determine  from  my  obfervations. 
But  by  comparing  the  intervals  of  the.  times  with  the  diftances  of  many 
places  in  the  path,  I  found  the  horary  motion  to  be  about  f  5  b",  and 
therefore  that  the  whole  ftay  of  the  centre  of  3  on  the  difk,  is  pretty 
near  4h  33k  And  as  an  error  of  if  or  2'  of  time  in  this  cafe,  makes  but 
a  fmall  difference  in  the  lower  node,  in  the  inclination  of  the  orbit,  I  fhall 
briefly  fet  down  what  is  produced  by  this  hypothetical  calculus.  And  be- 
caufe,  by  probable  reasoning,,  the  trepidation  of  the  limb  anticipated  the 
contaCt  of  g  with  the  inner  edge,  and  confequently  the  egrefs,  let  us  fet 
down 

h  /  tr 

The  true  time  of  the  egrefs  of  the  centre  of  3  on  the  difk 


of  0  at  Giefen  -  --  --  --  --  --  --  1  37  Q 

Half  the  ftay  on  the  difk  ---------  2  16  30 

The  middle  of  the  tranfit  will  be.  -  -  -  -  Nov.  4.  23  20  30 


*  Dr  Bradley  determined  the  diam.  of  $  to  be  io^  by  a  microm.  applied  to  the 

Hugenian  telefc.  of  above  120  foot  long.  See  VoJr.  VIII.  p.  254. 

By 


log 


/  '  ■ 

lW  Occult  ation  of  Cor  Leonls  by  the  Moon. 

h  '  ci 

By  the  horary  motion  and  portion  of  the  path,  between 
6'  and  middle,  the  time  of  the  tranfit  through  that  portion 
will  be  -  01328 

Therefore  true  time  of  6  at  Giefen  -  -  - .  ~  Nov.  4.  23  7  2 

Let  us  therefore  lay  down  the  dill,  of  merid.  between 
Giefen. and  the  Obf.:  at  Paris,  rejecting  feconds  7  -  o  25  o 

The  true  time  of  6  at  the  Obfervatory  at  Paris  will  be  -  2  2  42  2 

Equation  of  time  by  the  Ludovician  tables  -  o  20  24 

•  Mean  time  of  6  at  the  Obfervatory  at  Paris  -  -  -  -  222138 

To  this  time  the  place  of  the  fun  by  the  Ludovician  ta-  0  /  " 

bles-  -  -  -  -  -  -  ~  -  ■  "  ‘  ^  i 2  37  0 

By  the  diff.  between  the  lat.  in  the  ingrefs,  egrefs,  and 
,  and  by  the  (lay  of  the  centre  on  the  difk  4h  33"  the  time  h  7  " 

refults  which  $  finifhes  rrom  6  to  S3  -  -  -  -  -  -  10  25 

By  tab.  Ludovic.  from  which  the  Caroline  here  fcarce- 
ly  differ,  in  this  fpace  of  time  2  proceeds  heliocentrically  in  0  /  /; 

the  ecliptick  ~  2  39  1 3 

Therefore  place  of  the  node  by  thefe  hypothefes  -  -  »  1 5  1 6  1 3 

But  if  the  ftay  of  the  centre  of  §  be  fuppofed  4h  32/ 
then  S3  will  be-----------  -  8  15  1 5  3  ^ 

But  if  the  ftay  of  the  centre  of  $  be  fuppofed  to  be  4h 
34 7,  then  S3  will  be  -  -  -  --  ----  «151647 

But  if  we  -fuppofe  the  dift.  of  $  from  the  earth,  to  be  as 
676  to  313,  as  the  Great  Halley  defines  it  *,  then  the  inch-  h  /  " 

nation  of  $  in  6  will  be- . -  019  47 

From  this  arc  and  the  dift  of  5  in  the  ecliptick  from  S3 
follows  at  length  the  inclination  of  the  orbit,  and  in  the  firft 
cafe,  where  the  ftay  of  the  centre  is  fuppofed  to  be  4h  33'  -  o  7  5 

But  if  the  ftay  of  the  centre  of  $  on  the  difk  is  fuppofed 
to  be  4h  32^  the  inclination  of  the  orbit  will  be  -  076 

But  if  4h  347  --------  -  -  -  -  075 

Occupation  of  XVI.  Apparent  Time. 

Cor  Leonis  d  h  /  // 

1 747,  Mar.  12  8  24  19  The  ftar  im merg’d  into  the  dark  limb. 

March  12.  *  9  27  4  It  emerg’d  from  the  enlighten’d  limb  a  fmall 

1 747,  in  Sur-  matter  to  the  W.  of  the  moon’s  zenith, 

rey  ftreet  in  44  ^4  The  moon’s  preceding  limb  pafs’d  the  me- 

London  ’  ridian  in  the  tranfitory. 

with  a  \efiec- .  44  2 1  The  ftar  paffed  the  meridian. 

ting  telefcope, 

made  by  Mr  Mr  Short,  another  gentleman,  and  myfelf,  agreed  to  a  fingle  fecond 

Snor:,  t.  R.S.  *n  the  immerfion,  with  different  telelcopes  ;  but  I  faw  and  pronounced 

which  magni  ■  r  A 

*  See  Vol  VI.  p.^53. 
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the  emerfion  2  or  3"  before  them.- - There  had  been  an  exad  obferva- 

tion  of  the  fun’s  tranfit  at  noon ;  and  the  clock  gain’d  about  4.  a  fecond 
a  day. 

We  reckon  Surrey-Street  17"  in  time  W.  of  the  R.  Obf.  at  Greenwich . 
Mr  John  Gatlin  had  a  few  days  before  deliver’d  me  a  computation  of 
this  eclipfe,  corrected  from  two  places  of  the  moon,  obferv’d  the  28th 
ol  February  and  the  2d  of  March  1729,  correfponding  pretty  nearly  with 
her  prefent  fituation  ;  as  likewife  from  the  liar’s  pofition,  as  I  had  rec- 
tify’d  it  from  feveral  late  obfervations  -3  and  this  gave  the 

h  / 

Immerfion  at  -  - 
Emerfion  -  -  - 


1 1  I 

fled  about  i°0 
times  ;  com¬ 
municated  to 
the  Royal  So¬ 
ciety  by  J. 
Eevis,  M.  D. 

483.  p. 

45  5.  March 
&c.  1  747. 
Read  March 
19.  1746-7. 


8  26; 

9  30 


XVII.  The  comet  which  appeared  towards  the  end  of  lad  Bee.  and  a  letter  from 
In  the  following  months  Jan.  and  Feb.  1744.  was  firft  feen  in  England,,  the  Rev.  Mr 
at  the  Obfervatory  of  the  Earl  of  Macclesfield,  Bee.  23.  between  5  and  M*  Betts, 

6  in  the  evening.  It  formed,  at  that  time,  an  obtufe-angled  triangle, 
with  ^  of  andromeda,  and  y  pegafi,  the  comet  being  at  the  obtufe  angle;  Col^Oxon. 
and  it’s  paftage  over  the  meridian  was  obferved  at  f  32',  mean  Oxford  to  M.  Folkes,. 
time.  His  Lordfhip’s  obferver  could  not  then  take  it’s  diftance  from  the  Efr>  Pr:  R-  s- 
vertex  accurately,  the  comet’s  tranfit  being  unexpected ;  however,  by  fntainin&  ol°- 
an  obfervation  made  at  Paris  the  fame  evening  by  Mr  Monnier  we  have  tfe  jatc  qqI 
the  diftance  very  nearly .  met,  made  at 

%  His  Lordfhip  the  next  day  acquainting  the  Rev.  Mr  Profeifor  Blip  Sherborn  and - 
with  this  difeovery,  gave  us  an  opportunity  of  looking  after  it  at  Ox-  ’  . 

ford  v  but,  unfortunately,  bad  weather,  and  a  continued  fucceffi on  of  mentsX 
cloudy  evenings  prevented  our  obferving  it,  till  Bee.  3 1 .  but  the  wea-  computing  its 
ther  proving  more  favourable  at  Sherborn,  it’s  R.  afc.  and  deck  were  motions.  N° 
taken  by  his  Lordfhip,  the  refult  of  which  obfervations  is  as  follows  :  474-  P-91* 

June  &c. 

*7. T  1  1  •  •  •  I  J  dLA.» 

Bote,  I  hat  the  equal  time  is  made  tile  of  in  the  following  obfervations,  June  14. 

and  that  the  comet’s  tranfit s  (reduced  to  the  meridian  of  Oxford)  are  *744* 
only  given  to  the  neareft  half  minute,  as  being  fufftcient  for  comput¬ 
ing  it’s  places.. 


Bee.  23d  5h  32 7)  the  R.  afc.  of  the  comet  by  the  tranfit  inftrument  at, 
Sherborn  was  found  to  be  50  48"  i77;  and  it’s  polar  diftance  by  Mr  Mon¬ 
nier  68°  187  35L 

Bee.  2  7d  5h  7%)  the  R.  afc.  of  the  comet,  obferved  at  Sherborn,  was 
30  417  7" ;  and  it’s  decl.  210  y;  i  ff  N. 

Bee.  2 Sd  51'  i7f)  the  obferved  R.  afc.  of  the  comet  was  30  n7  8 77  y 
and  it’s  diftance  from  the  pole  69°  o7  3  s77. 

Bee.  3L  4^  447)  the  R.  afc.  of  the  comet,  by  the  tranfit  inftrument^ 
was  found  to  be  i°  40/7;  and  it’s  decl.  200  ’3  b7  37"  N. 

flhe  fame  evening,  at  f  the  fky  favouring  us  at  Oxford,  the  di¬ 
ftance  of  the  comet  from  a  i  debar  an  ^  taken,  with  Hadley ’s  quadrant,  was 

6o°  id'-' 
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6o°  i o',  corrected  for  refradion,  6o°  n7;  from  y pegafi  y°  2d ;  cor- 

reded,  y°  2!  4077. 

Jan .  i  2d  911  io7  the  comet  followed  p  pegafi ,  in  a  5  foot  glafs, 
i°  43r  32"  of  R.  afc.  •,  and  was  more  northerly  than  the  ftar  i°  36'  co77 : 
the  R.  afc.  of  the  (tar,  by  the  Greenwich  obfervations  at  that  time,  was 
3540  52'  12",  it’s  decl.  1  y°  41'  55":  therefore  the  comet’s  R.  afc.  was 
356°  35'  44",  and  it’s  decl.  190  1  yf  53d 

Jan .  13d  6h  30')  the  diftance  of  the  comet  from  aldebaran ,  at  a 
medium  of  feveral  trials  by  the  quadrant,  was  65°  26'  50";  correded  for 
refradion  65°  28'  io77;  it’s  diftance  from  y  pegafi  6°  3  id;  correded, 

3l/  45"  -  :  j  ^  ?  .  I 

At  8h  .20'  the  comet  followed  (p  pegafi  i°2i'  13"  of  R.  afc.  *  and  was 

more  northerly  than  the  ftar  i°  30'  33" Hence  the  comet’s  R.  afc,  was 
356°  13'  25";  and  it’s  decl.  190  12'  2S77  N. 

i6d  at  6h  33"  the  comet’s  diftance  was  obferved  by  the 
quadrant  from  aldebaran  66°  3 6  J ;  correded  for  refradion  66°  3s7  10" 5 
from  y  pegafi  y°  od;  correded  70  i7. 

At  8h  the  fame  evening)  the  comet  followed  (p  pegafi  in  the  5  foot 
glals  1  o'  24"  of  R.  afc.*,  and  was  more  northerly  than  the  ftar  i°  i  f 
24".  Hence  the  comet’s  R.  afc.  was  3 55°  2'  36"  and  it’s  decl.  180 
bo  19"  N. 

Jan.  23d  6h  id  the  comet’s  diftance  was  obferved  by  the  quadrant 
from  aldebaran  69°  26J7 ;  correded  for  refradion  69°  28'  5";  from  y 
pegafi  8°  42H;  correded  8°  42/  35". 

January  23d  yh  29'  the  comet  preceded  <p  pegafi  20  43'  2 y"  in  R.  afc.; 
and  was  N.  of  the  ftar,  in  the  8  toot  glafs,  26'  3  2d  Hence  the  comet’s 
R.  ate.  v/as  3520  S7  46";  and  it’s  decl.  180  87  27". 

The  comet  this  evening  appeared  exceedingly  bright  and  diftind,  and 
the  diameter  of  it’s  nucleus  nearly  equal  to  that  of  Jupiter'' s ;  it’s  tail,  ex¬ 
tending  above  160  from  it’s  body,  pointed  towards.  £  of  andromeda  ;  and 
was  in  length,  fuppofing  the  fun’s  parallax  10"  above  23  millions  of 
miles ;  but  cloudy  weather  fucceeding,  we  loft  this  agreeable  fight  till 
Feb.  5th.  0  & 

Fete.  5U  7)  3 1  t  a  fmall  ftar  of  pegafus ,  marked  a  by  Bayer ,  preceded 
the  comet  in  R.  afc.  i°  40'  2c/7*,  and  was  S.  of  the  ftar  547  237/ :  the 
R.  a^c*  °7  ft'ar5  by  the  Greenwich  obfervations  at  that  time,  was 
343^°  4  5  it  s  oeci.  130  497  56/7:  wherefore  the  comet’s  R.  afc.  was 
3440  407  2477;  and  it’s  decl.  140  44/  uf'  N. 

1  eb.  1  id  6h  37^  the  comet  followed  £  pegafi ;  the  corredion  for  re¬ 
fradion  being  allowed  437  i7/  in  R.  afc. ;  and  was  S.  of  the  ftar  507  f  \ 
the  R.  afc.  ot  £,  by  the  Greenwich  oblervations  at  that  time,  was  338^ 
2S7  24";  its  decl.  io°  517  3" :  therefore  the  comet’s  R.  afc.  was  330° 
11  25  *,  and  it’s  decl.  io°  i7  N. 

Feb.  i2d  6^  3  3'  the  comet  followed  f  pegafi  567  45"  of  R.  afc.  ;  and 
was  more  foutherly  than  the  ftar  447  4277.  The  R.  afc.  of  <T,  by  the 
Greenwich  obfervations  at  that  time,  was  337°  id  15".  it’s  polar 

diftance 
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diftance  8o°  29''  53".  Hence  the  comet’s  R.  afc.  was  338°  7'  00"; 
and  it’s  deql.  8°  45'  25". N.  ,  1  .  ->  ; 

Feb.  13d  6h  25^  the  comet  preceded  p  pegafi  70  41'  31"  in  R.  afc. ; 
and  was  more  foutherly  than  the  ftar  1'  13"':  the  R.  afc.  of  the  ftar, 
at  that  time,  was  3440  41'  55"  *,  it’s  polar  diftance  82°  40':  whence 
the  R.  afc.  of  the  comet  was  3 3 70  o'  24";  and  it’s  decl.  70  18'  47"  N. 

This  was  the  laft  obfervation  made  at  Oxford -,  the  comet  being  now 
fo  near  the  fun,  and  withal  fo  low  in  the  evening,  that  the  great 
difficulty  of  finding  any  ftar  to  compare  it  with,  made  us  defift  from 
attempting  it  again-,  however,  the  prodigious  brightnefs  it  acquired, 
by  it’s  near  approach  to  the  fun,  made  it  vifible  in  the  day-time.  And 
at  Sherborn , 

Feb.  1 6d  2311  42 ~  it’s  R.  afc.  by  the  tranfit  inftrument,  was  found  to 
be  3330  i3/  53" ;  and  it’s  decl.  o°  2'  40"  S. 

Feb.  i7d  2311  36'  the  R.  afc.  was  obferved  33  2  0  33'  20 and  it’s 
decl.  20  29'  Oo,r.  ,  ] 

By  the  help  of  thefe  obfervations,  which  were  made  by  the  Rev.  Mr 
Profeffor  Blifs  (the  tr unfits  excepted  taken  at  Sherbornf  I  was  enabled, 
by  the  method  delivered  in  the  third  book  of  the  Principia ,  to  determine 
the  comet’s  parabolic  trajectory ;  and  found  the  place  of  the  afcending 
node  to  be  in  «  .  150  45  *  20^;  the  logarithm  of  the  perihelion  diftance 

9,346472:  the  logarithm  of  the  diurnal  motion  0,940420:  the  place 
of  the  perihelion  =^.  170  12^  55^;  the  diftance  of  the  perihelion  from 
the  node  1 5 1 0  27'  35":  the  logarithm,  fine,  and  co-fine  of  the  incli¬ 
nation  of  the  orbit  to  the  ecliptic  9,865138,  9,832616  :  and  thence  the 
time  the  comet  was  in  the  vertex  of  the  parabola ,  or  the  time  of  the 
perihelion^  Feb.  i9d  8h  12':  the  motion  of  the  comet,  in  it’s  orbit  thus 
fituated,  was  dire  (ft,  or  according  to  the  order  of  the  figns. 

From  thefe  elements,  by  the  help  of  Dr  Halley' s  general  table  (to 
which  they  are  adapted),  I  computed  the  comet’s  places  for  the  times 
of  obfervation,  exhibited  in  the  following  table  :  to  which  are  added 
the  comet’s  longitudes  and  lat.  deduced  from  the  obferved  R.  af* 
cenfions  and  declinations  together  with  the  errors  between  the  obferved 
and  computed  places ;  the  obfervations  being  all  reduced  to  Oxford 
mean  .time. 
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Obfervations  on  the  late  Comet. 

-  Perhaps  it  may  not  be  thought  foreign  to  my  purpofe  to  remark,  that 
the  nodes  of  the  comet,  and  the  planet  Mercury ,  are  fituated  within  lefs 
than  half  a  degree  of  each  other;  which,  I  fuppofe,  gave  rife  to  a  report, 
that  the  comet  had  carried  Mercury  from  it’s  orbit.  In  order  therefore  to 
find  how  nearly  they  approached  each  other,  I  had  the  curiofity  to  bring 
the  matter  to  calculation  ;  and  prefently  found,  there  was  above  a  week’s 
difference  in  the  times  of  their  coming  to  the  nodes ;  the  comet  paffing  it’s 
defcending  node,  Feb.  22.  about  2h  in  the  morning;  and  Mercury  not 
coming  to  his  till  Feb.  29.  the  comet  moving  all  that  time  fouthwards 
with  a  prodigious  velocity.  Again,  computing  their  heliocentric  con¬ 
junction,  which  happened  Feb.  1 8.  about  ih  in  the  afternoon,  I  found  the 
comet  was,  at  that  time,  diftant  from  Mercury  nearly  4  part  of  the  femi- 
diameter  of  the  orbis  magnus  ;  being  aim  oft  twice  as  near  to  the  fun  as  the 
planet  and  having  then  310  3c/  of  N.  Lat.  Mercury' s  not  exceeding 
30  587  to  an  eye  in  the  fun .  whence  it  is  eafily  collected,  that  the  comet 
could  have  no  fenfible  influence  upon  $ ’s  motion. 

I  fhall  now  only  beg  leatfe  to  obferve,  that  the  elements  above- given 
cannot  poffibly  differ  much  from  the  true.  For,  after  an  interval  of  two 
months  (in  which  time  the  comet  had  gone  through  almoft  4  part  of  it’s 
orbit),  it  is  furprifing  to  find  the  obferved  and  computed  places  agree  fo 
accurately,  that  the  difference  no-where  amounts  to  a  minute.  In  fome 
parts  of  the  orbit,  the  agreement  is  (till  greater ;  particularly,  in  the  ob- 
fervations  made  at  Sherborn ,  which  come  within  half  that  quantity  ;  and 
would  have  correfponded  Hill  nearer,  but  that  I  was  ambitious  to  confine 
the  whole  feries  of  obfervations  within  the  narrow  limit  above-mentioned  ; 
which  I  have  at  laft  compaffed,  not  without  a  long  and  tedious  calculation. 

It  may,  perhaps,  be  expected,  confidering  the  great  part  of  it’s  orbit 
the  comet  defcribed  during  it’s  appearance,  that  I  fhould  have  fettled  it’s 
period,  and  foretold  it’s  return.  This,  I  confefs,  would  have  given  me 
.great  pleafure ;  neither  would  I  have  fpared  any  pains  in  the  inquiry, 
had  I  met  with  any  profpect  of  fuccefs ;  but  the  period,  upon  my  at¬ 
tempting  it  at  fir  ft,  came  out  fo  prodigloufly  long,  the  tranfverfe  ax  of 
*he  ellipfe  being  nearly  equal  to  infinity,  that  I  was  flopped  fhort  in  my 
inquiry ;  neither  could  I  prevail  upon  myfelf  to  refume  the  fubjedt  again, 
when,  upon  turning  over  Hevelius ,  I  found  the  account  of  comets, 
which  had  appeared  at  long  intervals  of  time  from  us,  as  it  might  reafo- 
nably  be  expeCt’d,  fo  fhort  and  uncertain :  but,  could  I  procure  Celjtus’s 
obfervations,  or  any  made  after  the  Perihelion ,  I  might  be  induced  to 
fall  to  work  again ;  and  would  not  fail  communicating  the  refult,  did  I 
meet  with  fuccefs ;  and,  at  the  fame  time,  the  elements  of  the  comet, 
which  appeared  in  1742,  which  I  have  had  by  me  fome  time;  not  fo 
perfeCl  as  I  could  wifh,  but  as  perfeCl  as  may  be  obtained  from  the  few 
obfervations  I  met  with. 

The  comet  was  in  conjunction  with  the  fun,  Feb.  15.  about  midnight ; 
arid  it’s  perigee,  Feb.  16.  about  ih  in  the  afternoon;  at  which  time  it 
was  fomewhat  nearer  the  earth  than  the  fun  is  at  it’s  perigee  ;  the  comet’s 

O  7  diftance 
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fhe  Path  of  the  Cornet  of  March  and  April,  1742. 

diftance  being  then  (,83)  and  the  fun’s  (,98)  fuch  parts,  as  the  femidia- 
meter  of  the  magnus  orbis  is  (,100) ;  from  which  we  may  have  fome  idea 
of  the  comet’s  magnitude  *,  and  therefore  may  fuppofe  it,  at  leaft ,  equal 
to  the  earth. 
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The  Paths  of  Comets.. 

But  from  the  obfervations  made  March  2  and  4,  it  is  manifeft,-  that 
the  comet  came  to  the  equator  March  3.  about  6h  a.  m.  and  that  it  paf- 
fed  in  R.  afc.  282°  30',  with  inclination  of  it’s  path  to  the  equator 
84°  30'  very  nearly;  and  therefore  that  it’s  long,  was  130  35'  in  kf, 
with  N.  Iat.  220  54'.  Hence  we  may  colled,  that  the  path  of  the  co¬ 
met,  which  did  not  feem  to  deviate  from  a  great  circle,  met  the  eclip- 
tick  in  kr  and  25  go  T  g'  with  inch  of  8o°  :  and  the  colure  of  the  equi¬ 
noxes  in  the  diftance  of  50°  37'f  from  the  poles  of  the  world  toward  the 
equinodial  points  with  the  angle  of  inch  770  3  3D  and  the  coltire  of  the 
folftices  in  the  dift.  of  23°  57'A  from  the  poles  of  the  world,  toward  the 
lolflicial  points  with  ang.  of  inch  130  38''  equal  to  the  greateft  elongation 
of  it’s  orbit  from  the  lame  colure  in  the  averfe  part, ...  and  to  the  dift.  of 
the  poles  of  the  orbit  from  the  equinodial  points. 

■  *-*'.*  ■*  I  * 

I  B  I s  f  ,  I'  ■  1 

XIX.  That  the  tracing  of  the  courfes.  of  comets  belongs  to  the  prin¬ 
cipal  parts  of  the  fublimer  Aftronomy, ,  has  been  paft  all  doubt,  ever 
Tince  the  great  Newton  63  years  ago  publifhed  a  problem  of  finding  the 
path  of  comets  by  3  accurate  obfervations,  from  this  hypothecs,  that 
they  defcribe  a  parabola  about  the  fun  in  their  courfe.  Dr  Halley  by  this 
method  determined  the  paths  of  24  comets,  by  calculation,  in  a  table 
publifhed  in.  th  z  Phil,  Tranf.  N.  297.  p.  1886.  and  in  the  Aft  a  Erud, 
1707.  p.  216.  There  are  in  reality,  21  different  comets.  The  diffi¬ 
culty  and  neceffity  of  this,  work  has  been  fufficiently  fhewn  by  the  laft. 
mentioned  Aftronomer. 

Following  the  fteps  of  fo  great  a  man,  I  have  noted  by  the  fame  me¬ 
thod,  1 8  other  comets,  which  are  not  found  in  that  table,  in  hopes  that 
the  periodical  time  of  -each  may.  at  length  be  found.  But  left  thofe  ob¬ 
fervations  of  the  paths  of  comets,  fhould,  by  any  accident  be  loft,  I  de¬ 
termined  now  to  publifh  them,  at  the  fame  time,  thinking  it  my  duty  to 
mention  thofe  who  have  accommodated  them  to  an  arithmetical  calculus. 
The  path  of  the  comets  of  1723  and  1 737  was  determined  by  Dr  Brad¬ 
ley  ;  of  1744,  by  Mr  Betts ;  of  1699,  1702,  and  1739,  by  the  Abbot 
de  la  Cattle,  The  path  of  the  2d  comet  of  1743  by  Mr  Klinkenherg  ; 
that  of  the  2d  comet  of  1746  by  M.  des  Chezeam  \  of  the  ift  comet  of 
1748,  by  Maraldi.  I  gave  the  obfervations  of  the  comets  feen  in  15(33, 
1678,  1718,  and  1729,  to  Mr  C.  Downes  to  be  calculated.  But  the 
comets  of  1706,  1707,  1742,  the  ift.  of  1743,  and  the  2d  of  1748,  I 
calculated  myfelf.  1  am  alfo  induced  by  various  reafons  to  be  of  opinion, 
that  in  May  1748,  both  here  at  Amfierdam^  and  in  other  places  ol  Eu¬ 
rope ,  on  the  very  fame  night,  3  Comets  were  vifible  ;  oi  which  there  is  no 
other  certain  inftance  in  Hiftory.  I  have  alfo  added-the  cornet  feen  ;atlthe 
end  of  1680,  and  beginning  ol  1681  ;  becaufe,  in  the  laft  edition  of  Sir 
/.  Newton ,  there  are  emendations,  by  which  the  ellipfis,  that  it  defcnbed 
about  the  fun,  is  determined.  I  (hall  only  add,  that  ol  the  3 1  obferva¬ 
tions  which  I  have  of  the  comet  feen  in  1742,.  there  are  22,  the  longi - 

\  ■  \  ..  ,  ,  tudes 
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The  Paths  of 
Comets  ac- 
cording  to  the 
Hypothejis 
nvhich  makes 
them  defcribe 
a  Parabola 
about  the  Sun; . 
by  Nicholas 
Struyck, 

F.  R.  S.  No 
492.  p.  89. 
April,  See. 

1  749.  P re¬ 
pented  April 
6.  1749,- 


T  i  g  Various  Aftronomical  Obferoations. 

tudes  of  which  fcarce  differ  i' ;  and  23  of  which  the  latitudes  do  not  dif- 
fer  ib  much  as  i 

Here  follow  the  paths  of  the  19  comets  mentioned  above. 


\ 


Time  of  the  equations  of 
the  Perihelion  at  London. 

Node  of  af- 
•cehfion. 

Inclina¬ 
tion  of  the 
Orbit. 

Perihelion  in 
the  Orbit. 

Dif,  Perih. 
from  the 
Sun. 

.  Mo¬ 
tion, 

An.  6  u  1  11 

0  /  // 

Q  /  // 

0  /  n 

Part. 

1533  June  16  19  30  0 
(678  Aug.  16  14  3  0 
1699  jan.  2  8  22  19 

1702  March  2  14  12  19 
1706  Jan.  19  4  56  0 

51  5  44  0 
1%  i t  40  0 

X  21  43  35 

^  9  25  *5 
ty*  13  11  23 

35  49  c 

3  4  20 

69  20  0 

4  30  0 

55  J4  5 

SI  27  16  0 
vz  27  46  0 

«12316 
51  /8  41  3 

n  12  36  25 

20280 
123802  • 

74400 
64590 
42686! 

Retro, 

Dir. 

Retro. 

Dir. 

Dir. 

1707  Nov.  30  23  43  6 

1718  Jan.  4  i  14  53 

1723  Sept.  16  16  10  0 

1729  June  12  6  35  41 

1737  Jan.  19  8  20  0 

b  22  50  29 

51  7  55  20 
V  14  14  16 
£7  IO  33  15 
nr  16  2z  0 

88  37  40 
3i  12  53 

49  59  0 
77  i  58 
18  20  43 

n  19  58  9 

51  1  26  36 

b  12  13  20 
-CC7  22  16  53 
™  23  55  0 

85904 
102565 
!  96942 
406980 
22282! 

Dir. 

Retro, 

Retro, 

Dir. 

Dir. 

1739  June  6  9  59  49 

1742  Jan.  28  4  20  50 

j'1742  Dec.  30  21  13  16 

1743  Sept.  9  21  16  18 

j 1744  Feb.  19  817  0 

°p  27  25  14 

^  5  34  45 
n  8  10  48 

CV'  3  16  25 
b  13  43  20 

55  42  44 
67  4  11 

I  2  13  30 
j  45  48  21 

1 47  8  36 

25  12  38  40 

«1  7  33  44 

25  2  38  4 

£  6  33  52 

-  17  12  35 

67358^ 

765554 

83811^ 

52157 

222o6TL 

Retro. 

Retro. 

Dir. 

Retro. 

Dir. 

1 1747  Feb.  17  11  44  38 

1748  April  17  19  25  4 

1748  June  7  i  24  15 

J 1680  Dec.  7  23  9  0 

51  26  58  27 
«1  22  52  16 

b  4  39  43 

kf  2  2  0 

77  56  55 
85  26  57 

56  59  3 
6;  6  48 

Jtf5  10  5  41 

«i  3  0  50 

kf  6  9  24 

/  22  44  23. 

229388  ;  Retro. 

840661  J  Retro. ! 
6  5  5  2  5  i-  Dir. 
617  j  Dir. 

- — - i 

But  the  peril  elian  difbances  are  eftimated  in  fuch  parts, 
alliance  or  the  earth  from  the  fun  has  100,000. 


as  the  mean 


wations  made  J?gl°  ZZ  7,  B°nave™ura  Suarez,  M,ffionary,  with  a  5 foot  U- 
in  Paragua  in  J  P  5  and  a  pendulum,  vibrating  feconds ,  with  an  equal  motion, ,  and  redii- 
S.  America ;  fied  to  true  time, ,  ^  fiarSt  * 

communicated 

h  JaCOb  d£  Cafti*aSaraent°’  *  *'*•  S-  No'  49°.  P.  667.  Dec..  ,748.  iV^Jin,  *8,  ,747.8. 

SunPN^1'  the^ltkude  of  ^fervedat  thc  town  of  «  %mius  in  Paragua,  where 


Beginning  of  the  eclipfe 
Digits  obfcured  -  -  2 

-  3f 


h  '  St.  civ. 
S  52  a.  m. 
9  15 
9  40 


4  10 

i  ii 


^  End  1 1? 

The  greateft  quantity  at  9^  50'  di 


o 

5 
*5 
g-  4- 


O'' 


Beginning 


Various  Aftronomical  Observations, 


119 


Beginning  below  the  horizon  :  fun  rife  5h  53'- 


a .  m. 


Digits  obfcured  9  20 

6  15 

6  30 

6  50 

6  0 

6  54 

5  0 

7  3 

3  3° 

7  *3 

3  0 

7  J7 

3  30 

7  21 

i  30 

7  28; 

End  of  the  eclipfe 

7  37  i5 

The  greateft  obfcuration 

was  9dje- 

«—March 
1 1.  1709. 

St*  civ* 


Beginning  _  7  55 

Total  obfcuration  8  58 

Beginning  of  emerfion  10  45 

The  end  was.  not  obferved  becaufe  of  clouds ► 


—Moon, 
April  16. 

I7°7*  A  m • 


Immerjion  of  D 

h 

Into  a  fenfible  penumbra.  12 

Into  the  lhadow 

12 

Ariftarchus  obfcured 

12 

Elato  obfcured 

12  . 

h  /•  // 

* 

Digits  1 

Beginning  2  52  30 

0  0 

2  58  10 

1  0 

3  5  0 

2  0 

3  19  45 

4  15 

3  29  20 

5  45 

3  21  22 

6  0 

3  39  17 

7  0 

3  4i  55 

7  20 

3  45  0 

7  40 

Clouds  i 

4  7  33 

8  0 

4  9  36 

7  45 

4  11  34 

7  30 

Clouds 

4  51  0 

4  0 

4  42  0 

2  0 

4  50  0 

0  30 

The  end  was  not  obferved  bee 

// 


37 


1 1 
o 


Emerfion  of  D 

h  / 

Ariftarchus  14  13 

14  45 

Out  of  the  fhad.  15  3 

Out  of  the  pen.  15  12 


// 

15 

o 

o 

o 


— — April  4. 
1708.  p,  m* 


——Sun, 
Jan.  18. 

*73°- A  ^ 


it  feems  to  have  been  ac 


4h  5  2  ’ 


l%<> 


Various  Agronomical  Obfervations. 

4h  52' :  at  about  4h  55'  the  diik  of  ©  was  feen  entire :  >  did  not  appear 

.on  his  limb.  ' 

The  greateft  obfcuration  feems  to  have  been  dig.  S  r 


• 


—'Total  of 
the  Moon, 
Aug.  8.  1729. 


// 


Clouds  h  ' 

Beginning  of  emerfion  i  o  i  ° 

Digits  obfcured  1 1  i  o  628 

10  33  2 


Digits  6 


Occultation  of 
Jupiter  by  the 
Moon,  Dec. 
9.  1729 ./>.  tn. 


h  /  •/* 

xx  3  5  D  eclipfed  a  fatellite  of  U 

xx  1325  3>  touched  the  limb  of  U 
n  !5  o  D  totally  eclipfed  U. 


EciipC,  of  the  This  eclipfe  was  obferved  in  the  town  of  5.  Jofepb, 
Moon,  Dec.  Diff.  of  merid.  from  R.  Ool.  Par.  3®  52  3°  • 


i  * 


x.  1713.  f'*n. 

.  ..t  .  v  - 


// 


Beginning  10  33  31 
End  1 2  56  57 

The  greateft  quantity  obfcured  was  dig.  5.  at  about  1 1*  45'. 

•  •  •  #  ^  Jl  ’  ^  ^ 

—March  This  eclipfe  was  obferved  on  the  very  meridian  of  5.  Cofma .  Diff.  of 
56.1717./.».  merid. ' from  Paris  3h  52'  20"  Sky  clear  and  calm. 

•*  *  T  '  \  4  \  ^  P’j  ~  tu  '  '  *  C’ '  S  *■*  il-'  ."r  ,  £  J  V,  J  l  .  U 

h  /  ft 

Senfible  penumbra  9  4*0  o 

Beginning  of  the  eclipfe  10  2  21 

Digits  obfcured  1  10  8  30 

2  10  15  2 

3  10  *3  4i 

4  10  3 1  32 

5  10  40  5b 

6  10  52  8 

7  1 1  10  40 

The  greateft  quantity  obfcured  feemed  to  be  7d's*  1 8/ 

Emerfion  of  D  from  the  Jhadow. 


Digits  obfcured  6 

5 

4 

3 

2 

1 

End  of  the  eclipfe 
Emerf.  from  penumb. 


h  /  tr 

11  45  40 

12  6  25 
12  16  35 
12  24  10 
12  32  46 
12  39  25 

12  45  40 

13  *  1  0 


This 


Various  Agronomical  Ohfer  nations.  12 1 

This  eclipfe  was  obferved  in  the  town  of  S.  Michael  the  Archangel  with  —  Feb,  24. 
a  tube  of  10  foot.  lyzS.p,  m . 

Diff  of  time  between  S.  Mich,  and  R.  Obf.  Par.  3h  48'  50A 

h  f  ff 

Beginning  of  the  eclipfe  -  --------- 


End 


Digits  obfcured  at  the  middle  of  the  eclipfe  9dis*  40'. 


*4  3  35 

17  o  37 


This  total  eclipfe  of  D  was  obferved  in  the  college  de  las  Comentes.  —  Mar.  4. 


Diff.  merid.  from  Paris  about  411  A. 

Beginning  of  the  eclipfe 
Total  immerfion  -  - 

Beginning  of  emerfion 
End  of  the  eclipfe 


1 700.  p.  m. 


J 


// 


13  H 

H  34 
16  1 5 

i?  l5 

‘  L  Jl 

Tubes 


Emerfion  of  the  ill  fatellite  obferved  at  S.  Ignat. 

10 

52 

49 

1  2  foot 

—  Satellites 

— - - — >  at  Peterfburg  by  M.  Nic.  de  Iljle 

16 

42 

36 

15 

A  Jupiter, 
Dec.  21. 

Diff. 

5 

49 

47 

r  - 

1 729.  w. 

Immerfion  of  the  4th  fatellite  at  S.  Ignatius 

7 

23 

O 

l8 

— ■  Mar.  27 

Peterjhurg 

J3 

12 

31 

13 

173°. 

Diff 

5 

49 

3 r 

1  *  1  \  * 

Emerfion  of  the  2d  fatellite  at  S.  Ignatius 

6 

36 

45 

13 

—  Apr.  8. 

Peterfburg 

12 

2  6 

15 

13 

1730. 

'  ;  -  -  W/  \  %  ;  1  !  ;L. 

Difference  of  meridians 

5 

49 

30 

v  ■  ■ 

■ 

The  following  phenomena  of  the  fatellites  of  U  were  obferved  at  S.  Ig¬ 
natius  p.  rn.  \  '  j  <  :  i{  f  , 

At  i4h  2  A  there  was  a  conjunction  of  the  1  ft  with  the  2d  both  flars  Dec.  29, 
feemed  to  be  but  One.  x729- 

At  9h  ic/  there  was  a  conjunction  of  the  ill  and  2d.  Jan-  23* 

At  1511  2i/  15"  the  iff:  and  2d  were  conjoyned,  fo  as  to  appear  but  jJn30,2-# 

one.  At  i5h  27'  one  was  yet  vifible  :  but  at  1511  3 6/  they  were  disjoined. J 
At  1  ih  36'  there  was  a  conjunction  of  the  2d  and  4th.  Mar.  9. 

At  ioh  9/  there  was  an  occultation  of  the  2d  being  retrograde  in  the  12. 
margin  of  ^4.  '  <  - 

At  6h  38/  there  was  a  conjunction  of  the  2d  and  3d.  18 

At  9h  7'  40"  there  was  an  occultation  of  the  3d  direct  in  the  margin  29 

of  V. 

VOL  X.  Parti.  R 


At 


122 

■  Mar.  30. 
31. 

Apr.  i . 


- Jupiter. 

Dec.  9.  1729. 
p.  m  . 

. — —  Saturn. 
Apr.  27. 
173°. 


= — ——  Satel¬ 
lites  of  Jupi¬ 
ter. 


Various  Aftronomical  Obfervations . 

At  7h  2i/  30^  there  was  an  occultation  of  the  2d  retrograde  in  the  limb 

At  oh  21'  1 5"  there  was  an  occultation  of  the  ift  retrograde  in  the 

lmAt°6 Ag'  2  r"  with  a  tube  of  1 8  f.  I  obferved  an  occultation  of  the 
i  ft  direct  in  the  margin  of  V  :  but  at  io1'  xff  it  emerged  from  the 


At  „h  o'  r"  the  margin  of  »  touched  the  3d  fatellite  of  V.  The 
beginning  of  the  occultation  of  V  was  11^  13'  15".  The  total  occulta¬ 
tion  of  V  in  the  margin  of  J>  was  1  ih  1 5  • 

The  anfula  of  faturn  appeared  very  thin  •,  but  May  S  1  7h  faturn  was. 

round  and  quite  deprived  ot  his  anfula. 

Agronomical  obfervations  of  F.  Bonaventura  Suarez,  tn  the  town  of  S. 
Ignatius  in  Paragua.  There  is  another  town  of  S.  Ignatius  more  to  the  E. 

.  on  the  river  Zabebiri.  n  „  .  c 

The  town  of  S.  Ignatius,  more  weftward  than  the  reft,  is  50  bpamfo 

leagues  to  the  S.  from  the  city  of  AJfumption  in  Paragua .  Lat.  of  AJJump- 

tion  obferved  by  me  is  250  S,  lat.  of  S.  Ignatius  2 6°  52^ 


i Petersburg  5  59  4° 

Paris  3  57  5° 
London  3  48  40 
S.  Ccfma  o  5  30 

Emerfions  of  the  ill  p.  m. 
d  hi  11  foot 

1729  Jan.  1 6  8  16  42  tube  13 

Feb.  18  8  28  13  -  -  13 

Alar.  6  6  50  18  -  -  13 

13  8  47  4  -  -  13 

Immerfion  of  the  firft 
Nov.  3162036  -  -  13 

Dec.  21  10  52  49  -  -  13 

1720  Jan.  69040--  18 

13  10  53  8  -  *  -  18 

Emerfions  of  the  firft 


1730.  Feb.  7  7  46  20  -  -  13 

Mar.  9  9  56  21  -  -  13 

16  H  53  21  -  -  18 

25  8  49  46  -  -  18 

Apr.  1  10  16  57  -  -  18 

17  8  39  55  -  '  18 

May.  3  7  1  47  -•  -  18 

10  8  56  5 1  -  -  18 

Emerfions  of  the  fecond  p.  m* 
Apr.  8  6  36  45  -  -  18 

May.  10  6  32  30  7  -  18 


Emerfion 


Various  Agronomical  Obfer nations, 

Emerfion  of  the  third 
d  h  t  f-f  foot 

Apr.  20  8  44  45  tube  18 
Emerfion  of  the  fourth 
Mar.  io  9  22  o  doubtful 
Immerfion  of  the  fourth 
Mar.  27  7  23  o  -  -  18 


- - communicated  by  —  Suarez,  M.  D.  No.  491.  p.  8. 

2.  The  fky  was  fo  cloudy,  that  I  could  make  only  the  following  ob- 
fervations,  after  the  emerfion  of  the  fecond  digit  of  the  moon  from  the 
lhadow  of  the  earth,  with  a  telefcope  of  ioi  feet. 

h  /  // 

Ariftarchus  t  merges  -  -  -  -  -------  1431  47 

Tycho  emerges  143730 

Calippus  emerges  -  14  56  47 

Dionyjius  emerges  -----*-'*--1504 

Mare  crifium  begins  to  emerge  -  -  -  -  -  -  -  *  151317 
End  of  die  eclipfe  -  ------  15164 

The  town  of  &  Angelo  in  the  millions  of  Paragua  is  more  eaftward 
than  the  reft.  It’s  longitude  from  the  Ifland  of  Ferro  is  3230  30 *  and 
lat.  28°  1  yf  S.  .  ' 

The  fenfible  penumbra  was  i4h  44' 

Immerfion  of  the  moon  and  fpots  into  the  fhadow. 


Jan.  &c. 
1749.  P  referit' 
ed  Jan.  19. 
1748-9. ' 


Eclipfe  of  the 
moon  obfernjed 
at  S.  Ange¬ 
lus  Cuftos, 
Feb.  24. 

1747- 


h  /  n 


Beginning  -  ---------- 

Ariftarchus  ------------- 

Galileenus  -  -  -  -  --  --  --  --  -- 

Mare  humorum  begins  -  --  --  --  --  -- 

Lower  angle  of  terra  pruinae  -----  ---- 

Copernicus  &c.  -  - 

Mare  humorum  entire  -  -  --  --  --  -- 

Plato  and  Tycho  were  equally  diftant  from  the  centre  of  the 
fhadow  -  --  --  --  --  --  --  - 

The  fame  -  -  -  -  -  - 

Plato  and  Tycho  at  the  fame  time  in  the  edge  of  the  fhadow 

6  digits  obicured . ------- 

Menelaus  -  -  -  -  --  --  --  --  -- 

Bionyfius  ------------  *  -  - 

Lacus  [omniorum  ------------ 

Beginning  of  mare  crifium  ---------- 

Middle  -  -----  ----- 

End  ---------------- 

Total  obfcuration  of  j)  ------------ 

R  2 


14 

55  44  —  a t  S.  Ma 

15 

0 

13  ria  Major, 

15 

\o 

41  -Aug.  19. 

15 

4 

1747.  />• 

I  A. 

T 

5 

29 

l5 

9 

26 

15 

9 

26 

l5 

*3 

44 

15 

17 

2 

1 5 

20 

25 

1 5 

24 

6 

15 

27 

28 

15 

29 

35 

15 

3 6 

10 

15 

43 

4r 

15 

46 

26 

l5 

49 

1 6 

*5 

53 

1 6 

Emerfion 


Various  Agronomical  Obfer various, 
Emerfion  of  2>  from  the  lhadow 


Beginning  of  the  emerfion 
Qrimaldus  - 
Ariftarchus  *  ~  - 

Plato  ------ 

Fycho  ~ 

6  digits  obfcured 


h  /  /f 

17  34  4S 

17  36  52 
1 7  40  o 

17  53*34 

18  o  23 

18  3  3° 


The  moon  near  the  W.  trembling  with  the  vapours  of  the  horizon 

was  no  longer  obTerved.  The  Hey  was  very  clear  during  the  whole  time 

of  the  eclipfe. 

Long,  of  S.  Maria  Maj.  from  Ferro  3220  40 1  lat.  270  51 1  S. 

_  By  F.  An-  3.  The  comet  feen  by  us  this  year  was  very  difmal,  for  befides  ids 

guftin  Haller-  fhining  with  a  very  ohfcure  and  malignant  light,  it  went  in  fo  defert  a 

ilern,  Prej.  of  pat}1?  pigt  g,  an(j  jn  fuch  an  unfavourble  fky,  that  it  Could  be  obferved 

Collet/  but  very  feldom,  and  compared  but  with  a  few  fmall  liars  not  well. 

Jfiron.  at  Pe-  known, 
kin  in  China, 

to  Dr  Mortimer,  No.  494.  p.  305.  Jan.  &c.  1750.  Read  Jan.  18.  1749. 


748. 
Fig.  9. 


The  Path  and  Apr.  2  6.  about  3  in  the  morning  it  was  firfb  feen  by  thofe  whole  office 
Ephemeris  of  it  is  to  watch  in  the  Obfervatory  of  this  palace  *,  and  the  place  of  it  was 
the  Comet^  rudely  obferved  to  be  in  i8°  X  with  270  N.  lat.  namely  in  the  breaft  of 
G  m  Pegafus  tinder  the  liars  a  and  jtx,  the  head  was  equal  to  a  liar  of  the  3d 
order,  and  the  tail  feemed  to  be  about  long. 

On  the  following  days  there  was  no  poffibility  of  comparing  it  accu¬ 
rately  with  any  fixed  liar,  and  therefore  fome  places  of  it  can  only  be 
grofsly  determined  by  configurations  with  the  neighbouring  liars,  which 
as  they  cannot  bear  the  llridlnefs  of  a  calculus,  do  but  barely  ffiew  the 
path  which  the  comet  held. 

Apr.  27.  about  2  in  the  morning  long.  X  2 1°  2 1 !  with  N.  lat.  3 1°  35b 

Apr.  28.  about  the  fame  time  X  250  i§f  N.  lat.  36°  of 

Apr.  29.  about  the  fame  time  X  290  io'  N.  lat.  400  of 

Apr.  30.  and  May.  1.  nothing  feen  for  the  clouds. 

May.  2.  the  comet  could  at  lall  be  compared  with  a  little  fhining  flar 
in  the  middle  of  5  fmall  liars  in  the  bend  of  the  chain  of  Andromeda ,  and 
is  obferved  by  means  of  a  micrometer  and  pendulum  2h  3 i1  49  ^  true 
time.  The  comet  more  eallward  than  the  liar  V  50' f  of  the  pendulum, 
and  more  northward  57'  8T 

May  6.  in  the  morning  the  comet  was  compared  with  a  fmall  liar, 
the  6th  in  order  in  CaJJiopea  in  Flamfted^s  Cat.  Brit,  by  the  differences  of 
declinations  and  dillances,  on  account  of  the  want  of  clearnefs  in  the  iky, 
the  flow  motion,  and  malignant  light  of  the  comet,  it’s  tranfit  could  not 
be  determined  by  feveral  fecond&j  at  2h  3/  57//  true  time  the  comet 


was 

f  1  r 
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was  more  northward  than  the  ftar  44'  Sn  and  the  diftanqe  being  taken, 
was  50'  • 

On  the  following  days  the  comet  was  compared  with  feveral  un¬ 
known  fmall  ftars,  fo  that  it’s  place  could  not  be  determined. 

May  1 5.  about  gh  p.  m.  for  the  moment  of  time  was  forgotten  to  be 
noted,  the  comet  was  feen  between  2  fmall  ftars,  from  the  neareft  of 
which  it  was  diftant,  not  in  an  inverted  but  right  fituation  if  3"  S. 
and  from  the  farther  59'  58"  N.  It  was  alfo  more  to  the  E.  than  the 
neareft  T  of  the  pendulum.  Thefe  2  ftars  are  placed  in  the  Cat..  Brit. 
in  Caffiopea ,,  the  more  northern  about  the  end,  in  n  40  49'  7"  with  N. 
lat.  58°  6/  56",  and  the  more  fouthernin  n  30  28'  i2//,  with  N.  lat.  57° 
hi /  io"*  in  1690. 

May  1 6.  the  comet  being  compared  with  the  more  northern  nh  i/ 
59"  A  m.  was  more  eaftward  than  the  ftar  1 8'  26//  of  the  pendulum,  and 
more  to  the  N.  26'  4". 

May  1 9.  the  comet  being  compared  with  the  ftar  of  the  6th  magni¬ 
tude  in  Cepheus  according  to  Hevelius’s  Cat.  in  1700,  where  it  is  called 
fub  fafcia  fequens ,  was  at  ioh  23'  29"  in  the  fame  R.  afc.  with  the  ftar: 
there  could  not  be  found  any  difference  of  time  between  their  tranfits, 
and  the  comet  was  more  northward  than  the  ftar  48 f  14T  On  the 
following  days  nothing  certain  could  be  determined. 

May  29.  the  comet  was  feen  amongft  feveral  unknown  fmall  ftars, 
and  on  moving  the  tube  a  little  there  appeared  one  which  Hevelius ,  in 
his  cat.  of  fixed  ftars  1660,  places  in  Camelopardalus ,  and  calls  fupra  ter - 
gum ,  five  in  cufpide  pedis  finifiri  Cephei  5  magnit.  But  as  the  parallel  of 
this  ftar  was  too  far  diftant  from  the  parallel  of  the  comet  to  be  im¬ 
mediately  compared  with  it,  it  was  compared  with  an  intermediate 
ftar,  and  the  comet  is  noted  nh  211 2$fl  p.  mi  more.E.  than  that  ftar 
i6;  13^  of  the  pendulum,  and  more  S.  i°  37 1  2211. 

After  this,  as  there  were  no  ftars  near  the  path  of  the  comet,  nor 
any  like  to  be,  with  which,  it  could  be  compared,  they  were  to  be 
fought  farther  off:  and  therefore  on  the  following  days  it  was  com¬ 
pared  with  y  Cephei ,  from  the  parallel  of  which  it  was  not  very  diftant. 
Therefore,  the  telefcope  being  well  fixt. 


h  /  // 

1.  p.  m.  9  30  53 

2.  a.  3  24  51 

4 .  p.  m.  8  28  58 

5.  a.  m.  2  41  9 

p.  m.  8  23  23 

6.  a.  m.  2  41  j  7 

7.  p.  m.  853 


y  Cephei  to  the  horary., 

The  comet  to  the  horary  more  N.  than 
the  ftar  26 r  59 
y  Cephei  to  the  horary. 

The  comet  to  the  horary  more.  S than 
the  ftar  y  8/  20' h 
y  Cephei  to.  the  horary. 

The  comet  to  the  horary  more  S,  than 
the  ftar  20 f  13T 
y  Cephei  to  the  horary. 


'8.  a.  tn ♦ 


“»  f  •  *  * 
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8.  //z.  2h  32'  51^  The  comet  to  the  horary  more  S.  than 

the  ftar  42'  51". 

m.  8  31  59  y  Cephei  to  the  horary. 

q,  a.  m.  3  4  28  The  comet  to  the  horary  more  S.  than 

the  ftar  55'  34". 

12.  p.  m.  When  there  was  hardly  any  hope  of  feeing  the  comet 
-any  longer,  I  faw  it  obfcurely,  more  like  the  footftep  of  a  comet  than 
the  comet  itfelf.  Befides  the  brightnefs  of  the  moon,  and  the  reflexion  of 
it’s  rays  from  the  clouds,  which  make  all  obfervations  difficult  and 
doubtful,  were  great  obftrudtions.  I  compared  it  however  as  well  as  I 
could  with  a  lmall  ftar,  which  I  afterwards  found  in  a  little  map  and  cata¬ 
logue  of  M.  de  la  Caille ,  inferted  in  the  Mem.  ds  PAcad.  1742.  on  account 
of  a  comet  obferved  in  that  year,  and  noted  with  R.  afc.  at  that  time 
910  2iy  and  N.  deck  730  49' *,  and  marked  with  the  letter  A\  therefore 
9h  33/  6"  A  to  the  horary:  then  ph  45'  23"  the  comet  to  the  horary 
more  N.  than  the  ftar  46/  34". 

June  13.  p.  m.  1J1  1"  A  to  the  horary  :  9h  29'  43"  the  comet  to 
the  horary  more  N.  than  the  ftar  3 6/  15T 

June  14.  p.  m.  9h  44^  A  to  the  horary  9h  3  6y  4^ :  the  comet  to 
the  horary  more  N.  than  the  ftar  25'  4 y,r.  Then  being  feen  at  gh  55  J 
the  diftances  were  meafured  of  the  comet  from  the  ftars. 

I  25 '  9",  B  38'  39",  R  43'  3". 

But  the  comet  flood  juft  by  the  ftar  j^,  all  which  ftars  are  noted  in 
the  place  cited  above. 

June  15  and  16.  nothing  could  be  obferved  becaufe  of  clouds. 

June  17  and  18.  F.  Ant.  Gaubil  obferved  in  my  abfence  from  home  as 
follows ; 

June  17.  p.  m.  911  2 6'  30"  A  to  the  horary. 

53  35  R  to  the  horary. 

9  55  15  The  comet  to  the  horary  in  the  fame 
parall.  with  A. 

June  18.  p.  m.  95214  A  to  the  horary. 

10  19  21  K  to  the  horary. 

9  24  50  The  comet  to  the  horary  more  S.  than 
A  1 6'  30T 
R  10  20. 

The  R.  afc.  of  the  ftar  R  is  98°  and  N.  deck  730  43k  The- 
times  of  the  obieivations  are  ah  true  and  fufficiently  correct.  They  were 
,  with  a  tube  of.  6  feet,  in  which  an  Englijh  micrometer  was  inferted. 
lotion.  C°n  C  A  fmall  conftellation  was  obferved  May  29  in  purfuing  the  comet  with 
Fig.  io.  ^:le  telefeope.  It  is  reprefented  in  Fig.  10.  The  diftances  of  the  fmall 
ftais  that  compofed  it  were  &  from  j3  12^  19^:  j3  from  y  16^  45^  *  y 
from  b  iof  2 1 1 :  $  from  e  1  6 1  45 *,  y  from  £  19'  53  tf ;  $  from  £28'  iyn : 
y  from  3,  which  is  the  fupra  tergum  of  Camelopardalus  58 1  i6f!:  Jfrom 
the  fame  50^  oJK  But  1  leave  thefe  diftances  for  others  to  meafure 

more 


Various  Agronomical  Qhfervations. 

more  accurately,  The  fttuation  of  this  afterifm  is  not  inverted  but 
right. 


127 


h  r  11 

4  52  17 

5  3  9 
12  47 


9  38 
5  18  26 

28  2 


9  36 
5  34  34 


5  58  9  ' 

6  3  3i 
4  23 

58 


6  n  36 

17  22 

18  12 

46 


6  23  22 

29  26 

30  1 7 

52 

6  38  52 


6  46  2 

7  2  23 


diftant  from  the  lucid  limb  of  P  50^  4T 
Then  8  was  obferved  and  compared  with  the  ftar».  x.  and  fo 
<?  to  the  horary. 

1.  to  the  horary  more  N.  than  $  41  f  6^. 

Temporary  difference, 
to  the  horary. 

1.  to  the  horary  more  N.  than  £  41 f  21f, 


Occultation  of 
Mars  by  the 
Moon,  obf grav¬ 
ed  at  Pekin  in 
China,  Dec. 

6.  1747.  P' m • 

Fig.  11* 


Temporary  difference. 

^  entering  under  the  obfeure  limb  of  P  wholly  difappeared, 
diftant  from  the  N.  horn  of  P  23 f  2$fr. 

The  diameter  being  immediately  meafured  was  32'  53^. 

But  the  lucid  part  of  P  was  yf  39^. 

In  the  mean  time  whilft  <?  lay  hid  behind  P ,  it  was  obfer¬ 
ved  and  compared  with  3  li  and  fo.: 

3  to  the  horary. 

Lucid  limb  of  P  to  the  horary. 

N.  horn  of  P  to  the  horary. 

S:  horn  of  P  to  the  horary. 

The  SI  limb  of  P  was  more  S.  than.  3  34'  2  yrK. 

Again,. 

3  to  the  horary. 

Lucid  limb  of  P  to  the  horary. 

N.  horn  of  P  to  the  horary. 

S.  horn  of  P  to  the  horary. 

The  S.  limb  of  P  more  S.  than  3  31 ;  o!t » 

Thirdly, 

3  to  the  horary.. 

Lucid  limb  of  P  to  the  horary. 

N.  horn  of  P  to  the  horary. 

S.  horn  of  P  to  the  horary. 

S.  limb  of  P  was  more  S.  than  3  27^  48^. 

There  was  a  very  fmall  ftar  approaching  to  the  obfeure 
limb  of  P ,  and  when  it  was  jult  entering,  it  was  diftant 
from  the  lucid  limb  of  P  41 f  23 T  Then, 

^  firft  appeared  coming  from  under  P  and  diftant  from  the 
N.  horn  29'  24 

The  abovementioned  little  ftar  entered  the  dark  limb  of  P 
diftant  from  the  N.  horn  2Q1  24^.. 

Laftly, 

^  was  diftant  from  the  lucid  limb  of  P  1  x !  30^. 


The 


7  12  24 
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The  mom».,  of  ...no  «  me,  «1  m*thi  *  «■*«*■* 

akiAUethe  phafes  with  a  tube  of  6  feet,  e-fth  ao  iMgtif,  micro™, 
ter. 


ConjutiBion  of 
Mars  andVz- 
nus,  ob few ed 
at  Pekin, 
March  1748. 


AS,  the  path  of  S  is  near  ?  by  the  Pekin  ephemerides. 
B  S  ,  the  fame  path  by  the  Paris  ephem.  of  dt  la  CaiUe. 
C  ,  the  fame  path  by  the  obfervations. 

D  s  ’  the  fame  path  by  the  Bononian  eph.  of  Manfred. 

The  obfervations  were  as  follows : 


.A.. 


Fig.  12. 


h  / 


11 


Mar.  12.  6  27  52 

y;t  ,  1  'i  ■■■ 

13.  6  25  43 

•  ^  t  '  r  '  ‘  rj  >  .  r  ryft*»  f 

„  •  ,  ..  ,2k  ^  03 

14-  6  10  33 

2r,7  Jf  .5  hnid 

15.  6  28  4 

16.  6  27  13 

17.  6  25  14 

19.  6  29  52 


h  r  tf 

more  E.  than  ?  i  4^  4^ 


more  N. 
more  E. 
more  N.  - 
more  E. 
moreN.'  - 
more  E-  - 
more  N. 
more  W .  - 
more  S. 
more  W.  - 
more  S. 
more  W.  - 
more  S. 


O  53  46 

o  56  8 

o  27  26 
o  29  34 
o  14  36 

030 

o  i  3° 
o  23  48 
o  10  41 
O  50  38 
o  22  24 

I  44  47 
o  48  14 


t  •  r  *  ,  y 

All  thefe  differences  were  determined  by  repeated  operations,  with  a 
tube  of  6  feet  with  micrometers.  The  times  alfo  are  true,  and  corre  e 
by  correfponding  altitudes. 


h  f  a 

— .  of  Jupiter  5  *5  41 
with  Venus,  22  1 4 
Jan.  1.  174S.  25  6 

p.  m.  _ _ _ 

2  52 

5  26  36 
29  32 


2  56 
5  30  35 
33  34 


V  was  diftant  from  S  i°  3'  49".  Then, 
%  to  the  horary. 

?  to  the  horary  more  S.  than  *4  50'  35' 
Again, 

it  to  the  horary. 

?  to  the  horary  more  S.  than  %  50'  15". 

f*  .  *  -v  »  r  n  -  •  ,  f  1  •  l  ,  « 

Thirdly, 

2;  to  the  horary. 

?  to  the  horary  more  S.  than  *4  49'  37' . 


afi  oi>/  of/  oz/  ozr 


200 


8c  jo  6c  $c  j-o  $c 


20 


JC 


JC0 


3  5° 


ria.IL  .  tot.JC.  7^rt  1 .  /Ja</.  1 28 
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4-  Apr.  27.  3h  30'  a.  m.  we  faw  the  comet  in  the  middle  of  the  ftars _ h  F 

of  Pegafus  (3A».  Anthony  ' 

May  2.  we  compared  the  comet  with  the  ftars  mentioned  by  F.  Hal-  Gaubil-  °fthe 
lerfiein  in  Flamfted  1690.  The  ftar  in  v  u°  26' 45".  Thespiace  0f  ,Frencb ,C”F 
the  comet  was  concluded  to  be  almoft  the  fame  as  by  F.  HaUerftein's  ob-  kfltvlk\a, 
fervation.  jame. 

May  3.  3h  a.  m.  a,  and  <r  of  Caffiopea  in  a  right  line  with  the  comet.  ibicl‘  P-  3‘6- 
<r  is  pretty  exadly  in  the  middle.  ’  dAbed  Pekin. 

May  4.  4h^  a.  m.  the  comet  more  W.  than  the  qd  ftar  in  CafTwp.  in  1-8  8' 
Flamft.  5'  35",  the  comet  more  S.  i°  1'.  * 

May  5.  nothing  could  be  oblerved  exa&ly. 

May  6.  2>>  51'  a.  m.  a  line  thro’  «  and  (3  of  Caffwp.  a  little  to  the  S.  Comet  ,74g. 
of  the  comet,  diftance  of  (3  from  the  ftar  *  —  dift.  of  (3  from  the 
comet. 


May  10.  9h  14'  p.  m.  the  laft  true  alt.  of  the  comet  20°  48'  58". 
The  comet  more  W.  than  the  eaftern  ftar  (it  is  compounded  of  two) 
27'  12";  in  Flamft.  the  ftar  in  Faurus  250  and  fome  min. 

May  15.  we  compared  the  comet  with  the  ftars  of  F.  Halterftein. 
True  merid.  alt.  of  the  comet  p.  m.  2 50  51'  30"  ioh  i2/.  The  comet 
more  S.  than  the  ftar  W  merid.  alt.  of  the  northern  ftar  230 
We  did  not  well  obferve  the  diff.  of  R.  ale. 

May  16.  p.  m.  true  merid.  alt.  of  the  comet  26°  i6/  32'';  in  reticulo 
ioh  22':  the  comet  more  E.  than  Hallerftein> s  ftar  i°  4 p. 

May  1 7.  ioh  40'  p.  m.  laft  true  alt.  of  the  comet  26°  4 6f  34//. 
y  Cephei  to  the  horary  yh  54'  5  3". 

Comet  to  the  horary  10  41  43. 

Path  of  the  comet  ieems  more  N.  than  the  path  of  the  ftar  3  s7  20//. 

I  do  not  find  any  number  of  obfervations  made  till  June  7.  But 
by  comparing  the  comet  with  the  Hevelian  ftar,  and  others  not  well 
known  to  me,  I  feem  to  be  able  to  conclude,  that  from  June  2  to  7 
the  R.  afc.  of  the  comet  increafed  6°  and  fome  min.  and  that  the 
decl.  decreafed  5  cj. 

June  7.  a.  m.  ih  the  ftar  to  the  horary  35'  30"  after  the  comet. 
The  ftar  more  N.  i°  30'  very  doubtfully  obferved  *. 

June  9.  oh  45'  the  comet  to  the  horary. 

o  49  10"  the  ftar  to  the  horary  A  f. 

The  comet  more  N.  i°  3c7. 

To  June  12.  nothing  was  obferved  with  fufHcient  exaeftnefs. 

June  13.  p.  m.  gh  30'  the  diftance  of  the  comet  from  the  ftar  I |j 

lO1  20,f. 

The  comet  more  N.  eft  25 T 
1  he  comet  is  more  E. 


*  Hweliuf s  ftar  cam.  1660  R.  afc.  z°  24'  39"  dift.  from  the  pole 
f  Star  A  in  Fig.  D  of  la  Caille,  Mem.  Acad.  1740. 
j|  Siar  / irj  Fig.  D  of  la  Caille,  Mem.  Acad.  1742. 


VOL.  x. 


Part  i. 


->  ■?  *  }l  r  —ft 

jU  iy  i  /  . 


June  i 


S 
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h  r  ft  4 

June  17 -p-  ni.  o  26  30  A 

53  35  R 
55  15  Comet 

Comet  and  R  in  the  fame  declination, 
h  /  u 

June  18.  p.  m.  9  52  14  A 

10  19  21  R 
24  57  Comet 

Comet  more  S.  than  A  i6/  30". 

10  20. 

On  the  following  days  with  a  tube  of  above  7  feet,  the  aperture  of 
which  =  i 0  o'  24"  the  comet  was  obferved  with  the  liar  D  in  Fig.  R 
of  la  Caille ,  Mem.  Acad.  1742.  Many  of  thefe  obfervations  had  hardly 
any  fuccefs :  I  relate  only  two  which  feem  to  me  not  very  exact. 


h  /  If 

June  27.  p.  m.  the  liar  D  enters  the  tube  -  -  -  -  -  92310 

goes  out  of  the  tube  -  --9360 

Comet  enters  -  ------  9  40  28 

goes  out  -  -  -  ---  95216 

The  comet  is  concluded  more  N.  i9/  40  ■  f. 

h  f  11 

jMe  29.  D  enters  - .  1 1  1  40  f  m. 

goes  out  -  -  ------  11  14  51 

Comet  enters  -  -  -  --  --  --  n  23  54 

goes  out  -  -  -  --  --  -  11360 


The  comet  is  concluded  more  N.  n1  or  perhaps  13b 
The  comet  was  not  eafily  feen  June  29,  there  were  clouds  on  June  30* 
and  July  1  and  2 ;  and  it  was  not  afterwards  purfued. 

Conjunaion  of  1748  t.  v.  Mar.  15.  p.  m.  8h  id  the  occidental  limb  of  £  is  diftant 
Mars  and V e-  from  the  occidental  limb  of  ?  i/  29". 


Eclipfes  cf 

OB.  13.  p.  m.  temp.  ver. 

9 

40  30 

Emerfion  of  the  3d. 

the  Satellites 

1 5-  -  -  -  - 

8 

37  26 

-  -  -  -  1  ft. 

f  Jupiter. 

20.  - 

10 

7  56 

Total  immerfion  of  3d. 

21.  * 

5 

52 12 

Emerfion  of  the  2d  doubtful. 

• 

28 . 

8 

29  20 

1  ft  Emerfion  of  the  2d. 

Nov.  7. 

8 

52  59 

1  ft  Emerfion  of  the  1  ft. 

Thefe  Observations  were  made  with  a  tube  of  15  feet. 

*  A  R  notes  of  liars  in  Fi?.  D  of  la  Caille,  Mem.  Acad.  1742. 

XXL  The 


to  the  horary. 


to  the  horary 
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XXL  The  mean  tropical  filar  year,  or  that:  mean  fpace  of  time  wherein  Remarks  upon 
the  fun,  or  earth,  after  departing  from  any  point  of  the  ecliptic,  returns the  Solar  and 
to  the  fame  again,  confifts,  according  to  Dr  Halley’s  tables,  of  365%  5h,  Jf 
48 L  55n  :  which  is  lefs  by  1  H,  5^,  than  the  mean  Julian  year,  confi-'cL  of  19 
fting  of  363d,  6h,  or,  on.  Hence  the  equinoxes  and  folftices  anticipate,  years,  com- 
or  come  earlier  than  the  Julian  account  fuppofes  them  to  do,  by  1 1  monb  calle<^ 
in  each  mean  Julian  year  •,  or  44^  20;/  in  every  4;  or  3d,  ih,  53',  20 NuSber61/^ 
in  every  400  Julian  years.  .  .  Epa *k*'<mda 

In  order  to  correCt  this  error  in  the  Julian  year,  the  authors  of  the  Gre-  method  offind- 
gorian  method  of  regulating  the  year,  when  they  reformed  the  calendar  in  in& the  time  of 
the  beginning  of  Off.  1582,  directed  that  3  intercalary  days  fhould  be  o- 
mined  or  dropped  in  every  400  years*,  by  reckoning  all  thofe  years,  whole  ^inmojf 
date  confifts  of  a  number  of  entire  hundreds  not  divifible  by  4,  fuch  as  parts  o/E u- 
•1700,  1800,  1900,  2100,  &c.  to  be  only  common,  and  not  biffextile  roPe-  Seinl 
or  leap  years,  as  they  would  otherwife  have  been;  and  consequently 
mitting  the  intercalary  days,  which,  according  to  the  Julian  account Geo. 
fhould  have  been  inferred  in  Feb .  in  thofe  years.  But  at  the  fame  time  e.  of  Mac- 
they  ordered  that  every  fourth  hundredth  year,  confifting  of  a  number  clesfield  to 
of  entire  hundreds,  divifible  by  4,  fuch  as  1600,  2000,  2400,  2800, 

&c.  fhould  ftill  be  confidered  as  biffextile  or  leap  years,  and,  of  confe-^f49‘_  p’ 
quence,  that  1  day  fhould  be  intercalated  as  ufual  in  thofe  years.  I  j  %  PLcuci 

This  correction,  however,  did  not  entirely  remove  the  error:  for  the  May  10. 
equinoxes  and  folftices  ftill  anticipate  ih,  53 L  2o;/  in  every  400  Grego - 
rian  years.  But  that  difference  is  fo  inconfiderable  as  not  to  amount  to  ycJL 
24  hours,  or  to  one  whole  day,  in  lefs  than  5082  Gregorian  years. 

The  fpace  of  time  betwixt  one  mean  conjunction  of  the  moon  with  the  Qftpe  Lunar 
fun  and  the  next  following,  or  a  mean  fy nodical  month,  is  equal  to  29L  Year,  Cycle. 
i2h,  44(5  3",  2  Hf,  56vi,  according  to  Mr  Pound's  tables  of  mean  con- of  19  Years, 
junctions.  The  common  lunar  year  confifts  of  12  fuch  months.  The 
intercalary  or  embolimaan  year  confifts  of  13  fuch  months.  In  each  cy¬ 
cle  of  19  lunar  years,  there  are  12  common,  and  7  intercalary  or  embo- 
limeean  years,  making  together  235  fynodicai  months. 

It  was  thought,  at  the  time  of  the  General  Council  of  Nice ,  which  was 
holden  in  325,  that  19  Julian  folar  years  were  exaCtly  equal  to  fuch  a  cy¬ 
cle  of  19  lunar  years,  or  to  235  fynodicai  months ;  and  therefore,  that, 
at  the  end  of  19  years,  the  new  moons  or  conjunctions  would  happen  ex¬ 
actly  at  the  fame  times,  as  they  did  19  years  before  :  and  upon  this  fuppo- 
fition  it  was,  that,  forne  time  afterwards,  the  feveral  numbers  of  that  cy¬ 
cle,  commonly  called  the  golden  numbers,  were  prefixed  to  all  thofe  days 
in  the  calendar,  on  which  the  new  moons  then  happened  in  the  refpeCtive 
years  correfponding  to  thofe  numbers  ;  it  being  imagined,  that  whenfo- 
ever  any  of  thofe  numbers  fhould  for  the  future,  be  the  golden  number 
of  the  year,  the  new  moons  would  invariably  happen  on  thofe  days  111  the 
feveral  months,  to  v/hich  that  number  was  prefixed. 

But  this  was  a  miftake  : 


S  2 


For 
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For  19  Julian  folar  years  contain  -  -  - 

Whereas  235  fynodical  months  contain  only 


/  "  m 


6939  18000 

6939  16  31  56  30 


i  . . .  --  - 

And  are  therefore  lefs  than  19  Julian  folar  years  by  o  1  28  3  30 

This  difference  amounts  to  a  whole  day  very  nearly  in  3 10.7  years,  the 
new  moons  anticipating,  or  falling  earlier,  by  24  hours  in  that  fpace  of 
time,  than  they  did  before  1  and  therefore  now  in  1730,  the  new  moons 
happen  above  47  days  fooner,  than  the  times  pointed  out  by  the  golden 
numbers  in  the  calendar. 

In  order  therefore  to  preferve  a  fort  of  regular  correfpondence  betwixt  the 
folar  and  the  lunar  years,  and  to  make  the  golden  numbers,  prefixed  to 
the  days  of  the  month,  ufefulfor  determining  the  times  of  the  new  moons 
it  would  be  neceffary  when  once  thofe  golden  numbers  fhould  have  been 
prefixed  to  the  proper  days,  to  make  them  anticipate  a  day  at  the  end  of 
every  310.7  years,  as  the  moons  will  actually  have  done;  that  is,  to  fet 
them  back  one  day,  by  prefixing  each  of  them  to  the  day  preceding  that 
agamft  which  they  before  flood.  1  0  9 

But  as  fuch  a  rule  would  neither  be  fo  eafily  comprehended  or  retained  in 
memory,  as  if  the  alteration  was  to  be  made  at  the  end  or  at  the  be°in- 
mg  of  complete  centuries  of  years ;  the  rule  would  be  much  more  fufor 
practice,  and  keep  fufficiently  near  to  the  truth,  if  thofe  numbers  fhould 
be  let  back  9  days  m  the  fpace  of  2800  years;  by  fetting  them  back 
‘  da7’  ,firft.at  the  end  of  400  years,  and  then  at  the  end  of  every  200  years 
.or  eight  times  fucceffively  :  whereby  they  would  be  fet  back,  in  the 
whole,  9  days  in  2800  years.  After  which  they  muft  again  be  fet  one 
day  back  at  the  end  ot  400  years,  and  foon,  as  in  the  preceding  2800 
years.  By  which  means  the  golden  numbers  would  always  point  out 
tile  mean  times  of  the  new  moons,  within  a  day  of  the  truth.  F 
^  It  is  plain  however,  that  the  lunar  year  will  have  loft  one  day  more  than 
oidinaiy,  with  refped  to  the  folar  year,  whenever  the  new  moons  fhall 
nave  anticipated  a  whole  day,  as  they  will  have  done  at  thofe  times  when 

V  f  TeTary  tHf the  S°  den  numbers  lhould>  by  the  rule  juft  now  foven 
be  fet  back  one  day :  and  conlequently  the  epadt,  for  that  and  the  fuc’ 

” £  prSy^' yZT '  by  “  “nit  f““al 

For  the  epadt  is  the  difference,  in  whole  days,  betwixt  the  common 
Juhan  folar  and  the  lunar  year;  the  former  being  reckoned  to  confift  o f 
30.,,  and  the  latter  oi  only  354  days.  If  therefore  the  folar  and  the  lur-r 
year  at  any  time  fhould  commence  on  the  fame  day,  the  folar  would  ar 
tile  end  01  tne  year,  have  exceeded  the  lunar  by  1  j  days  •  which  nn  'k 
..would  be  .1«  epaa  of  .he  next  pear.  a  l  ZuL  fis “£5“ 

S“‘”riv6br  sl the  Ta  ot,th'  1“  cl.eCa.  iS- 

exceed  3o,  .hole  jo  are  rejefled  a.  making  L  iuccrcalarj  PaS 

only 
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only  the  excefs  of  the  epadt  above  30  is  accounted  the  true  epadt  for 
that  year.  Thus  when  the  epadt  would  amount  to  3 1 ,  32,  33,  34,  &c. 
the  30  is  rejedted,  and  the  epadt  becomes  1,  2,  3,  4, 

Since  therefore  the  lunar  year  will  have  loft  a  day  more  than  ordinary 
in  refpedt  of  the  folar  year,  whenever  it  is  neceffary  to  fet  the  golden  num¬ 
bers  one  day  back,  as  was  before  obferved  •,  it  follows,  that  the  epadt  muft 
at  the  fame  time  be  increafed  by  an  unit  more  than  ufual ;  the  difference 
betwixt  the  folar  and  the  lunar  year  having  been  juft  fo  much  greater  than 
ufual.  That  is,  12  muft  be  added,  inftead  of  n,  to  the  epadt  of  the 
preceding,  in  order  to  form  what  will  be  the  epadt  of  the  then  prefent  year. 
Which  addition  of  an  unit  extraordinary  to  one  epadt,  will  occafion  all  the 
fubfequent  epadts  (which  will  follow  each  other  in  the  ufual  manner,  each 
exceeding  the  foregoing  by  1 1 )  to  be  greater  by  an  unit  than  their  reft 
pedtively  correfponding  epadts  of  the  preceeding  1 9  years. 

If  therefore,  inftead  of  the  golden  numbers,  the  epadts  of  the  feverab 
years  were  prefixed,  in  the  manner  the  Gregorians  have  done,  to  the  days 
of  the  calendar,  in  order  to  denote  the  days  on  which  the  new  moons  fall  in 
thole  years  whereof  thofe  numbers  are  the  epadts ;  there  would  never  be  oc¬ 
cafion  to  fhirt  the  places  of  thofe  epadts  in  the  calendar  *,  fince  the  augmen¬ 
tation  by  an  unit  extraordinary  of  the  epadts  themfelves  would  anfwer  the 
purpofe,  and  keep  all  tolerably  right.  Thus  in  a  very  eafy  method  may  the 
courfe  of  the  new  moons  be  pointed  out,  either  by  the  golden  numbers, 
or  by  the  epadts,,  according  to  the  ‘Julian  account,  or  manner  of  adjufting 
the  year,  which  goes  on  regular  and  uniform  without  any  variation.  ° 
But  the  regulating  thefe  things  for  thofe  who  ufe  the  Gregorian  account, 
is  an  affair  of  more  intricacy ;  and  for  them  it  will  require  more  confide- 
ration  to  determine,  when  the  epadts  are  to  be  more  than  ordinarily  aug¬ 
mented,  and  at  what  times  they  are  to  continue  in  their  ufual  courfe ;  nay, 
to  know  when  they  are  not  only  not  to  be  extraordinarily  augmented,  but 
alfo  when  they  are  to  be  dimini  (lied  by  an  unit,  by  increafing  one  of  them 
by  10  only  inftead  of  1 1  as  ufual :  and  this  happens  much  oftener  with  the 
Gregorians ,  than  the  increafing  one  of  them  by  1 2  inftead  of  1 1 .  For,  in 
every  Gregorian  folar  year,  whofe  date  confifts  of  any  number  of  entire  hun¬ 
dreds  not  divifible  by  4,  it  is  fuppofed  that  the  equinox  has  anticipated 
one  whole  day ;  and  therefore  one  day,  that  which  ought  to  be  the  inter¬ 
calary  one,  is  omitted  ;  and  confequently  the  preceding  folar  year,  where 

one  day  was  loft,  exceeded  the  lunar  year  by  10  days  only  inftead 

of  n.. 

In  order  therefore  to  adapt  the  beforemention’d  rule  to  the  Gregorian 
account,  and  to  know  in  what  years  the  epadts  Ihould  either  be  extraor¬ 
dinarily  augmented  or  diminifhed,  and  the  golden  numbers  fhould  either 
be  let  backwards  or  forwards  in  the  calendar:,  the  following  rules  and. 
directions  muft  be  obferved. 

That  in  the  years  i8co,  2100,  2700,  3000,  &c.  where  the 
number  of  entire  hundreds  is  divifible  by  3,  but  not  by  4,  the  Gregorian* 
ualar,  as  well  as  the  lunar  year,  will  have  loft  a  day  ,  and  confequently 

the 
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the  difference  betwixt  them  will  be  the  fame  as  ufual :  therefore  in  thofe 
years  there  muff  be  no  alteration,  either  in  the  epads  or  the  golden  num¬ 
bers  •,  but  the  former  muff  go  on  in  the  fame  manner,  and  the  lat¬ 
ter  ftand  prefixed  to  the  fame  days  in  the  calendar,  for  another,  as  they 
did  for  the  laft  hundred  years. 

2dly.  The  like  will  happen  in  the  years  2000,  2800,  3200,  &c. 
where  the  number  of  entire  hundreds  is  divifible  by  4,  but  not  by  3 ; 
For  neither  the  Gregorian  folar  nor  the  lunar  year  is  to  be  altered  •,  and 
therefore  the  epads  muff  go  on,  and  the  golden  numbers  (land,  as  they 
did  before. 

But  3dly,  In  the  years  2400,  and  3600,  whofe  number  of  entire  hum 
dreds  is  divifible  both  by  3  and  4,  the  Gregorian  folar  year  goes  on  as 
ufual,  and  the  lunar  year  has  loft  a  day.  The  difference  therefore  betwixt 
them  being  12,  the  epad  of  the  preceding  year  muft  be  augmented  by 
that  number  inftead  of  1 1,  in  order  to  form  the  epad  of  the  then  prelent 
year*,  whereby  a  new  fet  of  epads  will  be  introduced,  exceeding  their 
precedent  correfponding  epads  by  an  unit :  and  the  golden  numbers 
muft  be  fet  one  day  back  in  the  calendar. 

4thly  and  laftly,  In  the  years  1900,  2200,  2300,  2500,  &c.  where  the 
number  of  hundreds  is  divifible  neither  by  3  nor  4;  the  Gregorian  folar 
year  having  loft  one  day,  and  the  lunar  none,  the  difference  betwixt  them 
being  only  10;  that  number  only,  and  not  11  is  to  be  added  to  the 
epad  of  the  preceding,  in  order  to  form  the  epad  of  that,  the  then  pre- 
fent  year;  whereby  a  new  fet  of  epads  will  be  introduced,  all  of  them 
lefs  by  an  unit  than  their  precedent  correfponding  epads :  and  the  golden 
numbers  muft  be  fet  a  day  forwarder  in  the  calendar  *,  that  is,  be  prefixed 
to  the  day  following  that,  againft  which  they  flood  in  the  precedent  hun¬ 
dred  years. 

This  method  would  preferve  a  fort  of  regularity  betwixt  the  folar  and 
the  lunar  years  *,  and,  by  means  of  the  rules  and  diredions  beforemen- 
tioned,  the  days  of  the  new  moons  might  be  pointed  out,  either  by  the 
golden  numbers  or  by  the  epads,  placed  in  the  calendar  for  that  purpofe; 
according  to  the  Julian  account  for  ever,  and  according  to  the  Gregorian 
account  till  the  year  4199  inclufive,  after  which  there  muft  be  fome  little 
variation  made  in  the  four  laft  precepts  or  rules :  but  it  would  be  to  little 
purpofe  now,  to  attempt  the  framing  of  new  fet  of  rules  for  fo  diftant  a 
time.  f  ■ 

1.  he  Gregorians  have  chofen  to  make  ufe  of  the  epads  to  determine  the 
days  of  the  new  moons,  and  follow  pretty  nearly  the  rules  preferibed 
above ;  except  that  they  order  the  epads  to  have  an  additional  augmenta¬ 
tion  of  an  unit  8  times  in  2500  years,  beginning  with  the  year  1800,  as  at 
the  end  of  400  years ;  to  which  400  years,  if  there  be  added  3  x  700, 
or  2 100  years,  the  period  of  2500  years  will  be  completed  in  3900. 
After  which  they  ,  do  not  make  their  extraordinary  augmentation  of  an 
unit  in  the  epads,  till  at  the  end  of  another  term  of  400  years ;  which 
defers  that  augmentation  from  the  year  4200  to  the  year  4300.  And 
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this  is  the  reafon  that  the  rules  above  deliver'd  will  require  a  variation  in 
the  year  4200 ;  whereas  it  is  dire&ed  in  this  paper  that  the  epadts  fhould 
be  augmented,  or  (which  is  the  fame  thing)  the  golden  numbers  be  fet  back 
in  the  calendar  9  times  in  2  800  years.  This  arifes  from  the  Gregorians  fup- 
pofing,  that  the  difference  betwixt  19  folar  and  as  many  lunar  years  would 
not  amount  to  a  whole  day  in  lefs  than  312  f  years  ^  whereas  it  has  appear¬ 
ed  above,  that  it  would  amount  to  a  whole  day  in  310.7  years.  But  al¬ 
though  the  rule  prefcribed  in  this  paper  comes  much  nearer  to  the  truth, 
yet  the  error  in  either  cafe  is  very  inconfiderable,  being  fo  fmall  as  not  to 
amount  to  a  whole  day  in  many  thoufand  years  ^  and  therefore  is  not 
worth  regarding. 

From  what  has  been  already  laid,  a  m  ethod  may  be  obtained,  for  fixing  A  method  of 
with  fufficient  exa&nefs,  the  time  of  the  celebration  of  the  feafl  of  Eafter ,  finding  the 
which  is  governed  by  the  vernal  equinox,  and  by  the  age  of  the  moon  tm*°f 
neareft  to  it.  The  former  whereof,  when  once  rightly  adjufted,  may  (by 
the  corrections  mentioned  in  that  part  of  this  paper  which  relates  to  the  folar  parts  0/Eurt 
year)  be  made  to  continue  to  fall  at  very  near  the  fame  time  with,  or  at  rope, 
moft  not  to  differ  a  whole  day  from  the  true  equinox :  and  the  fame  rules 
and  directions,  which,  as  was  before  fhewn,  would,  without  any  great 
error,  point  out  the  times  of  the  firft  day  of  the  moon,  would  with  equal 
certainty  point  out  the  14  th,  15th,  or  any  other:  and  thus  the  times  of 
the  oppofitions  or  the  full  moons  might  be  as  well  marked  out  thereby, 
as  thofe  of  the  conjunctions  or  the  new  moons. 

I  fhall  not  at  prefent  take  notice  of  the  canon  of  the  Council  of  -Nice,  in 
325,  which  directs  the  time  of  celebrating  Eafter:  or  of  the  reafons  upon 
which  that  canon  was  founded.  Nor  fhall  I  endeavour  to  explain  the 
rule  now  in  ufe  in  the  Church  of  England  for  finding  Eajier :  for,  befides 
that  fuch  an  explanation  would  extend  this  paper  to  an  improper  length, 
thofe  points  have  already  been  treated  of  by  feveral  much  abler  hands,  and 
particularly  by  our  countryman  the  learned  Dr  Pfidemx .  Nor  is  it  my 
intention  to  enter  far  into  the  methods  ufed  by  the  Gregorians ,  or  thofe  of . 
the  Church  of  Rome ,  or  by  any  other  nations  or  countries,  for  finding  the 
time  of  that  feaft.  As  to  our  own,  I  fhall  only  obferve,  that  the  method 
now  ufed  in  England ,  for  finding  the  14th  day  of  the  moon,  or  the  ec- 
clefiaftical  full  moon,  on  which  Eafter  dependeth,  is,  by  procefs  of  time, 
become  eonfiderably  erroneous  :  as  the  golden  numbers,  which  were  pla¬ 
ced  in  the  calendar,  to  point  out  the.  days  on  which  the  new  moons  fall 
in  thofe  years  of  which  they  are  refpeCtively  the  golden  numbers,  do  now 
ftand  feveral  days  later  in  the  fame  than  thofe  new  moons  do  really  hap¬ 
pen.  Which  error,  as  was  before  obferved,  arifes  from  the  anticipation 
of  the  moons  fince  the  time  of  the  Council  of  Nice :  and  as  the  vernal 
equinox  has  alfo  anticipated  1 1  days  fince  that  time *  neither  that  equinox, 
nor  the  new  moons,  do  now  happen  on  thofe  days  upon  which  the 
Church  of  England  fuppofes  them  fo  to  happen. 

When  Pope  Gregory  XIII.  reformed  the  Julian  folar  year,  he  like  wife 
made  a  correction  as  to  the  time  of  celebrating  the  feaft  of  Eafttr ,  bv 

placing  „ 
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placing  the  epads  (which  he  directed  to  be  made  ufe  of  for  the  future  in- 
ltead  of  the  golden  numbers)  much  nearer  to  the  true  times  of  the  new 
moons  than  the  golden  numbers  then  flood  in  the  old  calendar  :  I  fay, 
much  nearer  to  the  true  times  *,  becaufe  in  fad:  the  epads,  as  placed  by  him, 
were  not  prefixed  to  the  exact  days  upon  which  the  new  moons  then 
truly  fell.  And  this  was  done  with  defign,  and  for  a  reafon  which  it  is 
not  material  to  the  purpofe  of  this  paper  to  mention. 

But  the  Church  of  England ,  and  that  of  Rome  or  the  Gregorians,  do 
ftill  agree  in  this  *,  that  both  of  them  mark  (the  former  by  the  golden 
numbers,  and  the  latter  by  the  epads  correfponding  to  them)  the  days 
on  which  their  ecclefiaftical  new  moons  are  fuppoled  to  happen :  and 
that  14th  day  ol  the  moon  inclufive,  or  that  full  moon,  which  falls 
upon,  or  next  after,  the  21ft  of  March ,  is  the  pafchal  limit  or  full 
moon  to  both :  and  the  Sunday  next  following  that  limit  or  full  moon, 
is  by  both  Churches  celebrated  as  Eafter  day.  But  the  21ft  of  March 
being  reckoned,  according  to  the  Gregorian  account  or  the  new  flyle, 

1 1  days  fooner  than  by  the  Julian  account  or  the  old  ftyle,  which  is 
if  ill  in  ufe  among  us  *,  and  their  ecclefiaftical  new  moons  being  3  days 
earlier  than  thofe  of  the  Church  of  England  j  it  happens  that  although 
the  Church  of  England  and  that  of  Rome  often  do,  yet  more  frequently 
they  do  not,  celebrate  the  feaft  of  Eajier  upon  the  fame  natural  day. 

.  It  might  however  be  eafier  for  both,  and  could  occafion  no  inconve¬ 
nience,  now  that  Almanacks,  which  tell  theexad  times  of  the  new  moons, 
are  in  moft  peoples  hands  5  if  all  the  golden  numbers  and  epads  now 
prefixed  to  thofe  days  of  the  calendar,  in  our  book  of  Common  Prayer, 
and  in  the  Roman  Breviary ,  on  which  the  refpedive  ecclefiaftical  new 
moons  happen,  were  omitted  in  the  places  where  they  now  ftand  ; 
and  were  let  only  againft  thofe  14th  days  of  the  moon,  or  thofe  full 
moons,  which  happen  betwixt  the  21  ft  of  March  and  the  18  th  of  April, 
botn  inclufive.  Since  no  14th  day  or  full  moon,  which  happens  before 
the  2  iff  of  March,  or  after  the  1 8  th  day  of  April,  can  have  any  jfhare 
in  fixing  the  time  of  Eafier .  By  which  means  the  trouble  of  counting' 

to  the  14th  day,  and  the  miftakes  which  fometimes  arife  therefrorm 
would  be  avoided. 

We  do  as  yet  in  England  follow  the  Julian  account  or  the  Old  Style  in 
die  avil  year  •,  as  alfo  the  old  method  of  finding  thofe  moons  upon  which 
Eafier  depends  :  both  of  which  have  been  fhewn  to  be  very  erroneous. 

if  therefoie  this  nation  fhould  ever  judge  it  proper  to  corred  the  civil 
year,  and  to  make  it  conformable  to  that  of  the  Gregorians,  it  would  fure- 
ly  be  advilable  to  corred  the  time  of  the  celebration  of  the  feaft  of  Eafier 

1  Tk1  u  a-nCJ t?  ltr  t0  lame  day  llPon  it:  is  kept  and  folemni- 
zed  by  the  inhabitants  of  the  greateft  part  of  Europe,  that  is,  by  thofe  who  fol¬ 
low  the  Gregorian  account.  For  tho’  I  am  aware  that  their  method  of  find- 
ingthe  tune  of  Eafter  is  not  quite  exad,  but  is  liable  tofbme  errors :  yet  I  ap¬ 
ple  lend,  that  all  other  pradicable  methods  of  doing  it  would  be  fo  :  and  if 
they  were  more  free  from  error,  they  would  probably  be  more  intricate, 

.and 
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and  harder  to  be  nnderftood  by  numbers  of  people,  than  the  method  of  de¬ 
termining  that  feaft  either  by  a  cycle  of  epadts,  as  is  practifed  by  the  Grego- 
rians ,  or  by  that  of  19  years  or  the  golden  numbers,  in  the  manner  pro- 
pofed  in  the  following  part  of  this  paper :  and  it  is  of  no  fmall  importance, 
that  a  matter  of  fo  general  a  concern,  as  the  method  of  finding  Rafter  is, 
fhould  be  within  the  reach  of  the  generality  of  mankind,  at  leait  as  far  as 
the  nature  of  the  thing  will  admit. 

For  which  reafon,  in  cafe  the  legiflature  of  this  country  fhould  before 
the  year  1900,  think  fit  to  make  our  civil  year  correfpond  with  that  of  the 
Gregor ians,  and  alfo  to  celebrate  all  the  future  feafts  of  Eafter  upon  the 
fame  days  upon  which  they  celebrate  them  *,  this  laft  particular  might 
be  eafily  effected,  without  altering  the  rule  of  the  Church  of  England  for 
the  finding  of  that  feaft :  and  this  only  by  advancing  the  golden  numbers, 
prefixed  to  certain  days  in  the  calendar,  8  days  forwarder  for  the  new 
moons,  or  21  days  forwarder  for  the  14th  days  or  full  moons,-  than  they 
now  ftand  in  our  calendar. 

In  order  to  explain  this,  it  muft  be  obferved,  that  the  Gregorian  ac¬ 
count,  or  the  new  ftyle,  is  1 1  days  forwarder  than  the  Julian  account,  or  the 
old  ftyle,  which  we  ftill  make  ufe  of  •,  that  is,  the  laft  day  of  any  of  our 
months  is  the  nth  day  of  their  next  fucceeding  month.  If  therefore 
their  ecclefiaftical  new  moons  fell  on  the  fame  days  with  thofe  of  the 
Church  of  England ,  the  golden  number  14,  which  now  ftands  againft 
the  laft  day  of  February  in  our,  that  is  the  Julian ,  calendar,  fhould, 
when  we  fhould  have  adopted  the  Gregorian  calendar,  be  prefixed  to  the 
nth  of  March.  But  fince  their  eeclellaftical  new  moons  happen  3  days, 
earlier  than  our  ecclefiaftical  new  moons  at  prefent  do ;  fo  much  fhould 
be  dedudted  from  thofe  1 1  days,  by  which  the  golden  numbers  ought 
otherwife  to  be  advanced  *,  and  the  golden  number  14  fhould  not  be  pla¬ 
ced  againft  the  nth,  but  the  8th  of  March \  which  being  reckoned  the 
firft  day  of  the  moon,  if  we  count  on  to  the  14th  day  of  the  fame  inclu- 
five,  that  would  be  found  to  fall  on  the  2  1  ft  of  March  \  on  which  day 
the  Gregorian  pafchal  limit  or  full  moon  will  happen  when  the  golden 
number  is  14.  And  the  like  courfe  fhould  be  taken  with  the  reft  of ; the 
1 9  golden  numbers  ^  which  ought  to  be  placed  8  days  forwarder  than 
they  now  ftand,  if  they  are  to  point  out  the  new  moonj  or  2  1  days  for¬ 
warder  than  they  are  at  prefent,  if  they  are  to  mark  the  14th  day  of  the 
moon  or  the  full  moon  :  the  latter  of  which,  as  ha£  been  fliewn,  would 
be  more  eligible,  than  to  prefix  thofe  numbers  to  the  days  on  which  the 
new  moons  happen. 

Thus  may  the  rule  and  method  now  ufed  in  the  Church  of  England ,  be 
moft  eafily  adapted  to  fhew  the  time  of  Eafter ,  as  it  is  obferved  by  the 
Gregorians ,  till  the  year  1900,  at  which  time,  and  at  the  other  proper 
fucceeding  times,  if  the  golden  numbers  in  the  calendar  fhail  either  be  ad¬ 
vanced  or  fet  backward  a  day,  according  to  the  foregoing  rules  and  di 
redtions  for  that  purpofe,  they  will  continue  to  fhew  us  the  new  or  the  full 
moons  of  the  Church  of  Rome  or  the  Gregorian  calendar  with  great  exadb- 
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nefs,  till  the  year  4199:  when,  as  has  been  already  mentioned,  there 
muft  be  a  little  variation  made  in  thofe  rules  and  directions. 

There  is  however  one  exception  to  thole  general  rules  and  directions, 
which  will  be  taken  notice  of  in  the  next  paragraph. 

Upon  thefe  principles  I  framed  the  table  accompanying  this  paper, 
and  fhewing,  by  means  of  the  golden  numbers,  ail  the  Gregorian  pafchal 
limits  or  full  moons,  from  the  reformation  of  the  calendar,  &c.  by  Pope 
Gregory  to  the  year  4199  inclufive.  Which  fpace  of  time  is  therein  di¬ 
vided  into  1 6  unequal  portions  or  periods ;  at  the  beginning  ot  each  of 
which,  all  the  golden  numbers,  when  once  they  fhall  have  been  properly 
placed  in  the  calendar,  muft  either  be  advanced  or  fet  back  one  day,  with 
refpeCt  to  the  place  where  they  flood  in  the  preceding  period,  agreeably 
to  the  foregoing  rules  :  except  thofe  numbers  which  fhall  happen  to  (land 
againft  the  4th  and  5th  of  April  to  fhew  the  pafchal  new  moons,  or  againft 
the  17th  and  18th  of  the  fame  month  to  mark  out  the  pafchal  full  moons; 
both  which  numbers  at  fome  times,  and  only  one  of  them  at  others,  muft 
keep  the  fame  place  for  that,  which  was  allotted  to  them  in  the  immedi¬ 
ately  preceding  period. 

In  order  to  determine  at  what  times,  and  on  what  occafions,  this  ex¬ 
ception  is  to  take  place ;  let  it  be  obferved,  that,  in  the  months  of  Jan. 
Mar.  Mayy  and  fome  others  in  our  prefent  calendar,  as  well  as  in  the  table 
above-mentioned,  fome  of  the  golden  numbers  ftand  double  or  in  pairs, 
and  follow  one  the  other  immediately  *,  whilft  others,  on  the  contrary, 
generally  ftand  fingle  and  by  themfelves. 

Now,  when  any  of  thofe  pairs,  or  2  numbers  which  ufually  accompany 
each  other,  happen,  in  pursuance  of  the  foregoing  rules,  to  be  prefixed 
the  one  to  the  4th  and  the  other  to  the  5th  of  April  for  the  new  moons, 
or  the  one  to  the  17th  and  the  other  to  the  18th  of  April  for  the  pafchal 
limits  or  full  moons :  and  when  any  of  thofe  numbers,  which  generally 
ftand  fingle,  are  prefixed,  according  to  the  faid  rules,  to  the  5th  of  April 
for  the  new  moons,  or  to  the  1 8th  for  the  full  moons :  in  thefe  cafes  thofe 
pairs  or  fingle  numbers  that  are  fo  fituated,  muft  not  be  fet  forward  or  ad¬ 
vanced  at  the  beginning  of  the  next  period,  but  muft  keep  their  places  du¬ 
ring  another  period,  if  the  foregoing  rules  diredt  all  the  golden  numbers 
to  be  acivanced  a  day ;  which  muft  be  complied  with  in  refpedl  to  all  the. 
other  golden  numbers,  except  thofe  fo  fituated  as  above.  Inftances  where- 
oi  may  be  feen  in  the  table,  under  the  relpedlive  periods  beginning  with 
the  years  1900,  2600,  3100,  and  3800. 

Lut  n,  in  conformity  to  the  foregoing  rules,  all  the  golden  numbers 
are  to  be  fet  one  day  backward ;  thofe  pairs  or  fingle  numbers,  tho’  fitua¬ 
ted  as  is  above-mentioned,  muft  not  keep  their  places,  but  muft  move 
one  day  backward  like  all  the  other  gulden  numbers ;  as  they  may  be  feen 
to  do  in  the  periods  beginning  with  the  years  2400  and  3600. 

To  give  a  plain  and  intelligible  account  of  the  reafon,  on  which  the  dN 
reckons  now  given  with  refpedt  to  this  exception  are  founded,  would 
extend  this  paper,  already  too  long,  far  beyond  its  due  and  proper 

bounds. 
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bounds.  I  fhall  therefore  content  myfelf  with  obferving,  that  it  denends 

chiefly  upon  the  nature  of  the  Menfes  Pleni  and  Menfes  Cavi,  into  which 

the  lunar  year  is  ufually  divided :  and  that,  in  order  to  make  ufe  of  the 

golden  numbers  for  finding  the  time  of  the  Gregorian  Eafter,  it  will  be 

neceffary  not  only  to  conform  to  the  general  rules  laid  down  in  the  for 

mer  part  of  this  paper ;  but  alfo  to  follow  the  direftions  juft  now  given 

with  refpedt  to  the  abovementioned  exception  to  thofe  general  rules  ’ 

But  I  fhould  not  do  juftice  to  Peter  Davall,  of  the  Middle  Temple  Efo- 

Secretary  of  the  Royal  Society,  did  I  not  here  acknowledge,  that,  before  I 

had  fo  fuhy  confidered  thefe  matters  as  I  have  fince  done,  I  had  the  firft 

hint  of  applying  the  golden  numbers  to  find  the  Gregorian  pafchal  limit 

or  full  moon,  from  him  ;  who  has  fince  that  time  compofed  and  drawn 

up  tables,  err.  which  may  poflibly  be  of  confiderable  and  general  ufe  in  this 
nation 
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A.  TABL E,  fhewing,  by  means  of  the  Golden  Numbers,  the  feveral  days  on  which  i 
Pafchal  Limits  or  Full  Moons,  according  to  the  Gregorian  Account,  have  already  happen 
or  will  hereafter  happen;  from  the  Reformation  of  the  Calendar  in  the  Year  of  our  Lc 
1582,  to  the  Year  4199  inclufive. 

*>•  \  r  •  *  \  f  t  '  '  \SS.T4  Jj‘3 

To  find  the  Day  on  which  the  Pafchal  Limit  or  Full  Moon  falls  in  any  given  Year;  Look,  in  the.  Columr 
*  Golden  Numbers  belonging  to  that  Period  of  Time  wherein  the  given  Year  is  contained,  for  the  Golden  Ni 
ber  of  that  Year;  over-againft  which,  in  the  lame  Line  continued  to  the  Column  inti  tie  d  Pafchal  Full  Ml 
you  will  find  the  Day  of  the  Month,  on  which  the  Pafchal  Limit  or  Full  Moon  happens  in  that  Year;  And 
Sunday  next  after  that  Day  is  Eajler  Day  in  that  Year,  according  to  the  Gregorian  Account. 


Golden 

Numbers  from  the  Year  1583  to 

1699, 

and 

fo  on 

to  4199,  all  inclufive. 

Pafchal 
Full  Moor 

1 5S3 

1700 

[OOO 

2200 

2300! 2400 

2500 

2600 

2900 

3100 

34°° 

3500 

3600 

O 

O 

Oi 

00 

0 
0  ! 

4100 

Days  of  t 
Montfi,  a 

to 

to 

to 

to 

to 

to 

ftO 

to 

to 

to 

to 

to 

to 

to 

to 

to 

1699 

1 899 

Zl99 

2299 

2399 

2499 

2599 

2899 

3099 

3399 

3499 

3599 

3699 

3799 

4099 

4!99 

Sunday  Lei 

3 

14 

— 

6 

17 

6 

17 

— 

9 

— — 

1 

1 2 

1 

1 2 

— 

4 

March  21 

3 

— 

6 

— 

6 

17 

— - 

9 

— 

1 

— 

1 

1 2 

— 

—  22 

1 1 

3 

»4 

— 

H 

— 

6 

17 

— 

9 

— 

9 

— 

1 

1 2 

—  23 

— 

1 1 

— 

3 

H 

3 

14 

— 

6 

17 

— 

9 

— — 

9 

- - 

1 

—  24 

*9 

— 

1 1 

— 

3 

— 

3 

H 

— 

6 

17 

— 

17 

— 

9 

— 

—  25 

8 

!9 

— 

1 1 

— 

1 1 

— . 

3 

14 

— 

6 

17 

6 

17 

— 

9 

—  26 

— 

8 

19 

— 

1 1 

— 

1 1 

— 

3 

H 

— 

6 

— 

6 

17 

— 

—  27 

16 

— 

8 

>9 

— 

19 

— 

1 1 

3 

— 

H 

— 

6 

1 7 

—  28 

5 

16 

— 

8 

*9 

8 

1 9 

— . 

1 1 

— - 

3 

H 

3 

H 

— 

6 

—  25 

5 

1 6 

— 

8 

16 

8 

19 

— 

1 1 

— 

3 

— 

3 

»4 

— 

—  3c 

1 3 

— 

5 

16 

16 

— 

8 

*9 

■ — 

1 1 

— 

1 1 

— 

'  3 

H 

—  31 

2 

13 

5 

5 

16 

— - 

8 

19 

— 

1 1 

— 

1 1 

— 

3 

April  1 

— 

2 

»3 

— 

5 

— -- 

5 

1 6 

8 

>9 

— 

19 

— 

1 1 

— 

—  2 

10 

— 

.2 

*3 

— 

T3 

— 

5 

16 

— 

8 

l9 

8 

19. 

— 

1 1 

—  3 

1  — 

10 

— 

2 

13 

2 

*3 

— 

5 

16 

— 

8 

— 

8 

1 9 

— 

—  4 

18 

— 

1 0 

— 

2 

— 

2 

13 

— . 

5 

16 

— 

1 6 

— 

8 

*9 

—  5 

7 

18 

— 

to 

— 

10 

— 

2 

J3 

5 

1 6 

5 

16 

— 

8 

—  6 

7 

18 

- — 

10 

— 

to 

— 

2 

1 3 

5 

5 

16 

- - 

l5 

n 

/ 

18 

— 

18 

1 8 

10 

— 

2 

13 

13 

5 

16 

—  8 

4 

l5 

—— 

7 

18 

7 

18 

10 

►  ■ 

2 

13 

2 

>3 

- — 

5 

—  9 

— 

4 

*5 

— 

7 

7 

— 

to 

— 

2 

— 

2 

13. 

— 

-  IC 

1  2 

— 

.  4 

15 

— 

*5 

— 

7 

18 

— 

1 0 

— 

10 

— 

2 

13 

—  i 

1 

1 2 

— 

4 

*5 

4 

lS 

— 

*7 

f 

18 

— 

10 

x  — 

10 

■k 

2 

—  ij 

— 

1 

1 2 

— - 

4 

4 

»5 

— 

7 

18 

— ■ 

18 

— 

I  O 

— 

—  r 

9 

— 

i 

1 2 

— 

1 2 

— 

4 

*5 

— 

7 

18 

7 

18 

— 

1  c 

—  1. 

— 

9 

— 

1 

1 2 

1 

12 

— 

4 

*5 

7 

— 

7 

l8 

— 

—  if 

*7 

- — 

9 

- - 

1 

•— - 

1 

1 2 

— 

4 

‘5 

— 

*5 

— 

7 

18 

—  i( 

6 

17 

1 7 

9 

— 

9 

— 

1 

1 2 

1 2 

4 

4 

*5 

'S 

7 

—  K 

H 

6 

6 

!7 

\ 

9 

17 

9 

9 

1 

t  • 

1 

12 

4 

I  2 

4 

4 * 

*5 
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Concerning  the  Contraction  of  the  Orbits  of  the  Planets. 

XXII.  Monfieur  le  Monnier  writes  to  me,  that  there  is,  at  Leyden ,  an  Part  of  a  let - 
Arabick  manufcript  of  Ibn  jonnis  (if  I  am  not  miftaken  in  the  name,  for  it  terfrom  Leo- 
is  not  diftinCtly  written  in  the  letter),  which  contains  a  hiflory  of  aflrono-  ^Math 
mical  obfervations.  M.  le  Monnier  fays,  that  he  infilled  ftrongly  on  J  Berlin, 
publifhing  a  good  translation  of  that  book.  And  as  fuch  a  work  would  F.  R.  S.  To 
contribute  much  to  the  improvement  of  Aftronomy,  I  fhould  be  glad  to  the  Reev-  Mr 
fee  it  publifhed.  I  am  very  impatient  to  fee  fuch  a  work  which  contains  ^em 
obfervations,  that  are  not  fo  old  as  thofe  recorded  by  Ptolemy .  For  hav- /^to  tjf 
ing  carefully  examined  the  modern  obfervations  of  the  fun  with  thofe  of  Frimeof 
fome  centuries  pad,  although  I  have  not  gone  farther  back  than  the  15th  Wales,  con- 
century,  in  which  I  have  found  JValthePs  obfervations  made  at  Nuremberg-,  cerm^l’he 
yet  I  have  obferved  that  the  motion  of  the  fun  (or  of  the  earth)  is  fenfibly  p™acb  of 'the 
accelerated  fince  that  time ;  fo  that  the  years  are  fhorter  at  prefent  than  Earth  to  the 
formerly :  the  reafon  of  which  is  very  natural ;  for  if  the  earth,  in-  it’s  Sun.  Tran- 
motion,  differs  fome  little  refiflance  (which  cannot  be  doubted,,  fince  the 
fpace  through  which  the  planets  move*  is  neceffarily  full  of  fome  fubtile  TregC 
matter,  were  it  no  other  than  that  of  light)  the  effecft  of  this  refiflance  will  F.  R.  S.  N° 
gradually  bring  the  planets  nearer  and  nearer  the  fun  •,  and  as  their  orbits  493-  P-  2°3- 
thereby  become  led,  their  periodical  times  will  alfo  be  diminished.  Thus 
in  time  the  earth  ought  to  come  within  the  region  of  Venus ,  and  in  fine 
into  that  of  Mercury ,  where  it  would  neceffarily  be  burnt.  Hence  it  is  Nov,  2. 
manifefl,  that  the  fyflem  of  the  planets  cannot  laft  for  ever  in  it’s  (prefent)  1 749* 
flate.  It  alfo  inconteflably  follows,  that  this  fyflem  muft  have  had  a  be¬ 
ginning  :  for  whoever  denies  it,  muft  grant  me,  that  there  was  a  time, 
when  the  earth  was  at  the  diflance  of  Saturn ,  and  even  farther  ;  and  con- 
fequently  that  no  living  creature  could  fubfift  there.  Nay  there  muft 
have  been  a  time,  when  the  planets  were  nearer  to  fome  fixt  liars  than  to 
the  fun  v  and  in  this  cafe  they  could  never  come  into  the  folar  fyflem. 

This  then  is  a  proof,  purely  phyfical,  that  the  world,,  in  it’s  prefent  ftate, 
muft  have  had  a  beginning,  and  muft  have  an  end.  In  order  to  improve 
this  notion,  and  to  find  with  exactitude,  how  much  the  years  become 
fhorter  in  each  century  *  I  am  im  hopes  that  a  great  number  of  older  ob¬ 
fervations  will  afford  me  the  neceffary  Succours. 


XXIII.  I  am  Still  thoroughly  convinced  of  the  truth  of  what  I  ad  -Part  of  a  let* 
vanced  *,  that  the  orbs  of  the  planets  continue  to  be  contracted,  and  terJrf™  iVir 
confequently  their  periodical  times  gro w  fhorter.  But  in  order,  to  put  tj,je 

this  faCt  out  of  doubt,  we  ought  to  be  furnifhed  with  good  ancient  obier-  £ecv.  Mr 
vations,  and  alfo  to  be  very  fure  of  the  time  elapfed,  fince  thofe  obferva-  Wetftein, 
tions,  to  this  day :  which  we  are  not,  with  regard  to  the  obfervations  Chaplain  to 
that  Ptolemy  has  left  us.  For  Chronologifts,  in  fixing  the  m om ents -  of  ) j:e 

thofe  obfervations,  run  into  a  miftake,  by  fuppofing  the  fun’s  mean  mo-  contraaion  cf 
lion  to  be  known  *,  which  ought  rather  itfelf  to  be  determined  by  thefe  the  Orbits  of 
fame  obfervations-.  Now,  if  we  reduce  the  davs  marked  by  Ptolemy  to  the  Planets. 

5  w  1  Tranfated ' 

from  the 

French  fa 

the 
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T,  s.  M.  D.  the  Julian  calendar,  we  run  the  rifque  of  committing  an  error  of  a  day 
andF.k.S .  or  tW05  in  the  whole  number  of  days  elapfed,  from  that  to  our  time; 

494-  P-  becaufe  the  courfe  of  the  Julian  years,  according  to  which  every  4th 
Berlin,^  Dec.  ought  to  have  been  biffextile,  has  been  frequently  interrupted  by  the  Pon- 
20.  1749.  tifices  *,  of  which  we  find  fome  fure  marks  in  Cenforinus  and  Dion  Coffins . 
Read  March  wherefore  it  might  well  happen,  fmce  the  times  marked  by  Ptolemy , 
*•  x749*  that  there  has  really  been  a  day  or  2  more  than  we  reckon,  and  confe- 
quently,  that  Ptolemy' s  equinoxes,  ought  to  be  ptlt  a  day  or  2  back  ; 
which  would  lengthen  the  years  of  thofe  times*  I  was  in  hopes,  that  the 
Arabian  obfervations  would  not  be  liable  to  this  inconvenience ;  becaufe 
the  Julian  calendar  has  not  been  interrupted  for  thefe  laft  1200  years. 
The  late  Dr  Halley  had  alfo  remarked,  that  the  revolutions  of  the  moon 
are  quicker  at  prefent  than  they  were  in  the  time  of  the  ancient  Chaldeans > 
who  have  left  us  fome  obfervations  of  eclipfes.  But  as  we  meafure  the 
length  of  years  by  the  number  of  days  and  parts  of  a  day,  which  are  con¬ 
tained  in  each  of  them ;  it  is  a  new  queftion,  whether  the  days,  or  the 
revolutions  of  the  earth  round  it’s  axis,  have  always  been  of  the  fame 
length.  This  is  unanimoufly  fuppofed,  without  our  being  able  to  pro¬ 
duce  the  lead  proof  of  it :  nor  indeed  do  I  fee,  how  it  could  be  poflible 
to  perceive  fuch  an  inequality,  in  cafe  it  had  really  exifted.  At  prefent 
we  meafure  the  duration  of  a  day  by  the  number  of  ofcillations,  which  a 
pendulum  of  a  given  length  makes  in  this  fpace  of  time  :  but  the  Ancients 
were  not  acquainted  with  thefe  experiments,  whereby  we  might  have 
been  informed,  whether  a  .pendulum  of  the  fame  iength  made  as  many 
vibrations  in  a  day  formerly  as  now.  But  even  though  the  Ancients  had 
actually  made  luck-experiments,  we  could  draw  no  inferences  from  them, 
without  fuppofmg,  that  gravity,  on  which  the  time  of  an  ofcillation  de¬ 
pends,  has  always  been  of  the  fame  force  :  but  who  will  ever  be  in  a  con¬ 
dition  to  prove  this  invariability  in  gravity  ?  Thus,  even  fuppofmg  that 
the  days  had  fuffered  confiderable  changes ;  and  that  gravity  had  been 
altered  luitably  thereto,  fo  that  the  fame  pendulum  had  always  completed 
the  fame  number  of  vibrations  in  a  day ;  it  would  nevertheless  be  ftill  im- 
poiTibie  for  us  to  perceive  this  inequality,  were  it  ever  fo  great.  And 
yet  I  have  fome  reafons,  deduced  from  Jupiter's  adtion  on  the  earth,  to 
think,  that  the  earth’s  revolution  round  it’s  axis  continually  becomes 
more  and  more  rapid.  For  the  force  of  Jupiter  fo  accelerates  the  earth’s 
motion  in  it’s  orbit  round  the  fun,  that  the  diminution  of  the  years  would 
be  too  fenfible,  if  the  diurnal  motion  had  not  been  accelerated  nearly  in 
the  fame  proportion.  Wherefore,  fince  we  hardly  at  all  remark  this  con¬ 
fiderable  diminution  in  the  years,  from  thence  I  conclude,  that  the  days 
fuffer  much  the  fame  diminution ;  fo  that  the  fame  number  will  anfwer 
nearly  to  a  year. 


A  new  method 
of  ?naking  a  y 
Mural  Qua 
drairt,  which 


XXIV.  The  great  ufefulnefs  of  arches,  firmly  fixed  to  walls  in  the 
plane  of  the  meridian,  is  well  known  to  all  who  are  the  leaft  acquainted 
with  aftronomical  ftudies.  Hence  it  comes  to  pafs,  that  few  obfervato- 

ries 
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ries  are  thought  to  be  well  furnifhed  without  one:  but  however  it  h /ball  be  free 
found,  that  there  is  no  wall  fo  lolid  and  immovable,  and  no  bond  oh  \xo\\from  many  of 
or  other  metal  fo  flrong,  as  to  keep  this  inftrument  perfectly  true  with  tke  inconeuen*~ 
regard  to  the  axis  of  the  earth.  I  have  thought  therefore  of  a  new  con  enfestocwhifh 
trivance,  and  propofe  a  mural  arch »  furnifhed  with  a  telefcope  and  mi-  Jearelbjea 
crometer,  to  be  conftru&ed  under  the  following  conditions  ;  by  Chriftian  * 

1.  That  it  may  be  feen  at  any  point  of  time,  whether  the  plane  of  the  Levvis  Ger* 

inftrument  be  placed  vertically :  and  •  .  F- 

2.  "Whether,  a  perpendicular  palfes  exafHy  through  the  centre  of  the  507^ March 

quadrant,,  and  beginning  of  the  divifion  of  the  limb.  &c.  ’i747„ 

3.  That  the  aberration  of  the  plane  of  the  quadrant  from  the  vertical  7- 

line  may  be  corrected,,  without  altering  the  pofition  of  the  beginning  of  I747‘ 

the  divifion  on  the  limb,  with  regard  to  the  perpendicular:  and  again, 
that 

4.  The  aberration  of  the  beginning  of  the  divifion  on  the  limb,  from 
the  perpendicular  may  be  correded,  without  changing  the  notable  po¬ 
fition  of  the  plane  of  the  quadrant,  with  regard  to  the  vertical  line  :  in 
like  manner 

5.  That  the  deviation  of  the  plane  of  the  quadrant  from  the  plane  of 
the  meridian,  may  be  amended  without. altering  the  perpendicular  lituation 

of  the  plane  of  the  quadrant,  and  of  the  beginning  of  the  divifion  on  the 
limb, 

6.  That  it  may  be  quite  free  from  the  variation  that  may  be  produced 
from  the  extenfion  of  the  metals  by  heat  and  cold. 

7*  That  it  may  eafily  beredified;  that  is,  that  it  may  eafily  be  feen, 
whether  the  line,  palling,  from  the  objed,  through  the  interfedion  of 
threads  in  the  tube  to  the  eye,  is  exadly  parallel  to  the  line  paffing  thro’ 
the  centre  of  the  quadrant,.,  and  the  divifion  (hewn  by  the  rule,  and  to  let 

it  eafily  right  when  there  is  occafion  a  bufinefs  otherwife  very  laborious 
and  difficult.. 

To  obtain  all  thefe  requifites,  let  there  be 

1.  An  iron  fulcrum  a  a  a,  c  c  b9  of  which  the  part  to  be  applied  to  the  Fig.  13,  14. 
wall  is  defended  in  Fig.  13.  and  the  other  in  Fig.  14.  It  conlifts  of  an 

iron  fquare  a  a  a9  and  a  tranfverfe  rule  c  r,.  ftrongly  faftened  with  nails  to 

tne  fquare.  In  £,  the.  horizontal  arm  of  the  fquare  is  bent,  that  it  may 

Pr°Je^  behind,  having  befides,  a  round  horizontal  hole,  the  ufe  of  which 

will  be  fhewn  below,  and  another  fmaller  vertical  one,  formed  to  receive 
the  Ikrew  m . 

2.  On  the  back  of  the  fulcrum ,  at  the  vertical  arm  of  the  fquare,  two 
ears  e  h  kr,  and  d:k9  are  faftened  with  nails.  The  upper  one  e  h  k  ends 
3e  ow  in  a  cylinder  hy  and  fkrew  k.  The  lowrer  one  d  g  at  g  is  hollowed, 
an  conically  excavated  in  it’s  lower  furface :  and  the  axis  ot  the  cylinder 
**  and  the  apex  of  the  cone^,.  muft  be  in  the  fame  line,  and  that  parallel 
to  the  anterior  plane  of  the  fquare  a  a ,  Fig.  14.  but  the  utmoft  exaftnefs 
m,  thefe  is  not  neceftary. 


3.  Into 
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g.  Into  the  wall  itielf,  parallel  to  the  plane  of  the  meridian,  3  iron 
corbels,  a  h9  g  h,  c  e9  muft  be  let  in ;  and  ftrongly  fattened ;  two  of 
which,  a  h  and  g  h ,  are  nearly  equal,  and  in  the  fame  perpendicular  line. 
The  upper  one  h  a  has  a  cylindrical  hole  h,  of  a  fufficient  capacity  to  ad¬ 
mit  the  cylinder  h  of  the  fufcrum ,  Fig.  14.  The  lower  corbel  b  g9  has 
inftead  of  the  hole,  a  conical  apex  g ,  to  enter  into  the  cavity  of  the  ear  gy 
Fig.  \  3.  The  diftance  between  thefe  corbels  muft  be  fuch,  that  the  cy¬ 
linder  X  Fig.  13,  14,  being  let  into  the  hole  h9  Fig.  16.  and  the  apex 
£,  Fig.  16.  into  the  cavity  g ,  Fig.  13.  the  whole  weight  of  the  fulcrum 
may  be  fuftained  by  the  apex  g9  and  the  fulcrum  may  be  turned  about 
horizontally  with  eafe.  Therefore  the  part  c  of  the  upper  ear,  Fig.  14. 
muft  not  prefs  upon  the  corbel,  but  be  at  fome  little  diftance  from  it. 
But  to  keep  the  apex  g9  Fig.  16.  from  flipping  out  of  the  cavity  g,  Fig . 
13.  a  female  fkrew  may  be  added  to  the  male  one  k9  by  means  of  which, 
prefting  the  lower  part  of  the  corbel  a  h  the  fulcrum  is  fufficiently  depref- 
led  vertically  to  the  apex  g. 

4,  That  the  cylinder  \  Fig.  14.  may  be  kept  fteady  in  the  hole  hy 
Fig.  1 6.  let  there  be  added  another  fmaller  horizontal  fkrew  f  or  2  on 
the  oppofite  fides,  touching  the  cylinder  in  the  hole.  That  the  axis of 
the  hole  h9  and  the  apex  g9  Fig.  16.  may  be  in  the  fame  perpendicular, 
is  no  difficulty  to  effect  in  practice,  becaufe  thefe  corbels  may  be  fo  dif- 
pofed  in  the  very  building  of  the  wall.  Firft,  the  lower  one  g  b9  and 
then,  the  upper  one  h  a ,  being  fet  by  a  perpendicular,  the  line  of  which 
muft  pafs  through  the  axis  of  a  brazen  difk  exa&ly  filling  the  cavity  of 
the  hole  h. 

5.  The  third  corbel  c  e ,  Fig.  16.  confifts  of  a  thick  male  fkrew  Hand¬ 
ing  out  a  good  way  from  the  wall.  The  hole  b9  Fig.  14.  being  of  fuf¬ 
ficient  capacity  to  let  this  fkrew  pafs,  the  upper  part  of  the  fkrew  muft  be 
taken  off,  that  it  may  have  a  horizontal  plane,  on  which  the  fkrew  in  FF. 
14.  may  reft.  Therefore  the  cylinder  h9  Fig.  14.  being  let  into  the  hote 
h ,  Fig.  1 6.  and  the  cavity  £  of  the  ear  d9  Fig.  14.  being  applied  to  the 
cone  g9  Fig.  16.  and  a  female  fkrew  being  added  at  k9  Fig.  14.  and  ap¬ 
plied  to  the  lower  part  of  the  corbel  a  /2,  Fig.  1 6.  to  the*  fkrew  of  the  cor¬ 
bel  c  e ,  let  there  be  applied  a  plain  female  fkrew,  orbicular,  and  indented 
in  the  edge,  that  it  may  be  the  more  eafily  turned  by  akey  madeonpurpofe, 
and  brought  near  to  the  part  of  the  corbel  c.  Then,  by  turning  the  ful¬ 
crum  about  horizontally,  let  the  fkrew  e9  Fig.  16.  into  the  hole  of  the  hori¬ 
zontal  arm  of  the  fulcrum ,  and  turn  the  fkrew  m  about,  till  it  touches 
the  plane  of  the  thick  fkrew  of  the  corbel  e9  and  the  corbel  itfelf  fuftains 
fome  part  of  the  weight  of  xht  fulcrum.  Then  let  there  be  added  another 
.plain  and  indented  female  fkrew  to  the  male  one  e9  Fig .  16.  and  let  it  be 
•.turned  to  the  plane  of  the  horizontal  arm  of  the  fquare,  which  is  bent  on 
purpofe  thus  to  receive  this  female  fkrew,  that  it  may  not  hinder  the 
fufpenfion  of  the  quadrant  on  the  fulcrum ,  and  that  the  greater  length 
may  be  allowed  to  the  thick  fkrew  of  the  corbel  e._  Thus  the  part  b  of 
Xht  fulcrum.  Fig.  14.  refts  vertically  on  the  fkrew  of  the  corbel  e  c9  Fig.  16. 

v  and 
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and  is  kept  in  the  azimuthal  pofition  by  the  2  indented  female  fkrews  of 
the  corbel  c  e.  Now  if  any  aberration  happens  in  the  pofition  of  the  mu¬ 
ral  plane,  it  may  at  any  time  be  corrected  by  means  of  thefe  indented 
fkrews.  The  reader  will  eafily  imagine  that  the  hole  of  the  horizontal 
arm  b  muft  be  large  enough,  and  of  an  oval  figure,  that  it’s  narrownefs 
may  not  obftrud  the  azimuthal  motion. 

6.  The  anterior  part  of  the  filler  umy  Fig.  14.  has  3  corbels,  ny  0 ,  and 
p.  The  firft,  ny  is  in  form  of  a  cube  or  parallelipiped,  only  it’s  upper  fur- 
face  is  excavated  femicylindrically.  The  fecond,  0 ,  is  in  form  of  a  hook, 

and  is  deferibed  feparately,  in  Fig.  15.  The  third,  py  is  only  a  promi-  Fig-  *5* 
nent  male  fkrew.  They  all  muft  be  fitted  as  firmly  and  exadlly  as 
pofftble. 

7.  The  quadrant  itfelf  muft  be  of  folid  metal.  It’s  anterior  face  is  re- 
prefented  in  Fig.  19.  It  muft  be  of  a  lufficient  thicknefs,  and  properly  Fig.  19. 
exceeded  by  it’s  limb.  To  redtify  the  plane  of  the  limb,  there  muft  be 

a  rule  compofed  kk  of  two,  one  of  which  rr  is  perpendicular  to  the  plane 
of  the  other  kky  fo  that  it  may  not  eafily  be  bent  to  either  fide.  The 
edge  of  the  rule  rr  muft  be  perfedtly  ftrait,  and  fhew  the  right  line  which 
is  in  the  plane  of  the  anterior  furface  of  the  limb.  This  rule  is  fixed  to 
the  back  of  the  quadrant  by  fkrews.  Now  if  this  rule  falls  in  well  with 
the  plane  of  the  limb  in  m  and  ny  and  another  redtilinear  rule  to  examine  it  Fig.  20. 
is  fixed  to  the  centre,  it  will  eafily  appear  whether  the  limb  and  edge  rr 
of  the  rule  are  in  the  fame  plane,  and  confequently  whether  the  plane  of 
the  limb  is  right.  For  only  one  right  line  can  be  drawn  from  the  points 
rn  and  ny  which  by  the  hypothefis  really  exifts  in  the  the  edge  of  the  rule 
rr  :  and  but  one  plane  can  be  drawn  through  the  right  line  mn  and  the 
point  a.  Now  if  the  examining  rule  fixt  at  a  exadtly  touches  every  where 
the  edge  of  the  rule  rr,  and  the  limb  of  the  quadrant,  the  plane  of  the 
limb  muft  neceffarily  be  in  the  plane  of  the  triangle  anm.  After  exami¬ 
nation  and  correction,  this  rule  rr  is  fuperfluous,  and  may  therefore  be 
taken  away. 

8.  In  the  back  of  the  quadrant.  Fig.  20.  let  there  be  two  brazen  fup- 
ports  ab  and  ef  well  faftened  with  fkrews  to  the  furface  of  the  quadrant. 

Let  the  fupport  ab  have  an  oval  hole  in  b  \  let  there  be  2  pointed  lkrews 
in  c  and  d.  The  fides  of  the  hole  are  convex  above,  that  the  corbel  0 ,  Fig. 

14.  being  let  into  this  hole,  the  hollow  part  a  of  the  corbel,  Fig.  15.  may 
be  filled,  and  the  points  of  the  horizontal  fkrews.  Fig.  20.  c  and  dy  may 
fit  the  lower  convex  part  of  the  corbel  or  hook.  Fig.  15.  on  the  two  op- 
polite  parts,  that  fo  there  may  be  no  danger  of  fhaking. 

9.  Another  fupport  e  f  fixt  in  e  to  the  fkrews  in  the  plane  of  the  qua¬ 
drant,  has  a  redtangular  hole  at  /,  which  is  entered  by  the  vertical  male 
fkrews  h  and  /,  the  ufe  of  which  is  as  follows.  The  corbel  or  hook  0 , 

Fig.  14.  being  let  into  the  hole  of  the  fupport  ab ,  Fig.  20.  the  corbel  n 
Fig.  14.  is  alio  let  into  the  redlangular  hole  of  the  fupport  ef  and  the  apex 
of  the  fkrew  hy  which  ought  to  be  hemifpherically  convex,  ftands  in  the  ca¬ 
vity  ol  the  corbel  ny  Fig.  1 4.  and  fo  by  the  motion  of  the  fkrew  hy  the  pofition 
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of  the  quadrant  becomes  fomething  variable  by  rifing  and  falling.  The 
hole /ought  to  be  pretty  large  for  this  purpofe  ;  but.  when  once  a  con¬ 
venient  pofition  is  determined  by  the  upper  fkrew,  then  the  fhaking  of 
the  quadrant  becomes  ufelefs,  and  it  is  made  fail  to  the  corbel  by  the 
lower  fkrew  i. 

10.  By  thefe  two  fupports  the  quadrant  may  be  kept  in  it’s  due  po¬ 
fition,  and  corredted  when  there  is  occafion,  with  regard  to  the  begin¬ 
ning  of  the  divifions  on  the  limb,  to  make  it  agree  with  the  perpendi¬ 
cular  drawn  thro5  the  centre  of  the  quadrant.  But  the  plane  of  the 
quadrant  muft  alfo  be  perpendicular.  To  effect  this  there  muft  be  2 
piano-orbicular  female  fkrews,  embracing  the  male  fkrew  Fig.  14; 
the  firil  of  thefe,  which  muft  be  indented,  muft  be  applied  to  the  male 
one  p  before  the  quadrant  is  applied  to  the  corbels  of  the  fulcrum .  But 
when  the  quadrant  hangs  on  the  fupports  c  d  and  /<?,  Fig.  20.  and  the 
fkrew  p  is  lodged  in  the  hole  c.  Fig.  19.  and  20,  which  muft  be  fuffr- 
ciently  large  and  of  an  oval  figure,  that  it’s  pofition  may  be  varied  by 
the  upper  fkrew  hy  Fig.  20.  of  the  ear^  then  the  back  of  the  quadrant 
is  fuftained  by  the  indented  orbicular  female  fkrew,  applied  to  the 
male  one  A,  Fig.  14.  above  defcribed,  and  the  face  by  the  other  orbicular 
female  fkrew,  which  is  to  be  turned  about  by  a  fort  of  key  thru  ft  into, 
fome  little  holes  made  on  purpofe.  The  plane  therefore  of  thefe  female 
fkrews  muft  be  fo  large  as  not  to  enter  the  hole  of  the  quadrant.  And 
thus  the  quadrant  is  not  only  held  tight  on  both  fides  by  thefe  2  fkrews,, 
but  alfo  can  be  moved  backwards  or  forwards  on  occafion,  becaufe  it’s 
fufpenfion  on  the  corbels  0  and  n ,  Fig.  14.  does  not  hinder  this  motion.. 
But  becaufe  the  too  great  length  of  the  fkrew  p  is  on  obftacle,  it  will 
be  proper  to  make  the  anterior  female  fkrew  of  fuch  a  form,  as  is  defcri¬ 
bed  in  the  fedtion  Fig.  23.  where  the  margin  a  b  muft  touch  the  anterior 
face  of  the  quadrant,  and  the  neck  c  d  muft  enter  the  hole  c.  Fig.  19. 

1 1.  The  centre  of  the  quadrant  a^  Fig.  19.  is  hollowed  cylindrically  to 
admit  the  joint  of  the  rule.  In  the  back  of  the  quadrant,  by  means  of 
the  fkrews,  is  hxt  a  plate  m  ny  Fig.  20.  having  a  fquare  hole  anfwering 
to  the  centre  *,  and  let  this  fquare  be  infcribed  in  a  circle  of  the  hole  a , 
Fig.  19.  or  a  little  lefs.  The  plate  m  Fig.  20.  muft  have  a  proper 
thicknefs,  and  be  doubly  bent  according  to  the  fquare*  and  end  in  the 
face  in  the  part  <£,  Fig.  19.  diftant  enough  from  the  plane  of  the  quadrant, 
to  hold  a  thin  ftyle  which  enters  the  centre  of  a  pin,  and  the  fuftaining 
thread  of  the  perpendicular.  The  pin  is  delineated  in  Fig.  2 1 .  where  a  is 
the  head,  and  b  a  cylinder  exadtly  filling  the  cavity  of  the  centre  of  the 
quadrant  and  rule,  c  a  fquare  piece  to  be  admitted  into  the  hole  m ,  Fig. 
20.  d  a  male  fkrew,  to  which  a  female  one  is  to  be  fitted. 

12.  Fig.  22.  fhews  the  quadrant  with  the  rule  and  apparatus  of  the 
perpendicular :  p  r  is  a  line  infcribed  on  the  furface  of  the  quadrant, 
which  would  pafs  thro5  the  centre  if  it  was  continued,  where  the  be¬ 
ginning  is  of  the  divifions  on  the  limb,  h  i  kg  is  a  parallelipiped,  hollow¬ 
ed  as  in  the  figure,  faftened  by  fkrews  to  the  plane  of  the  quadrant,  in 
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which  the  thread  m  o  hangs  perpendicularly  on  the  line  p  r,  which  may 
be  eafily  performed.  Another  thread  i  k  is  parallel  to  the  plane  of  the 
quadrant,  but  at  a  diftance  exadtly  equal  to  the  height  of  the  centre  in 
the  pin  c.  Let  a  third  be  added  like  the  fecond  in  the  oppofite  fide 
of  the  parallelipiped  h  g  v. 

13.  The  thread,  which  is  to  be  hung  on  the  thin  ftyle  that  enters 
the  centre  of  the  pin  r,  is  to  be  made  of  human  hair,  eafily  fuftaining 
a  weight  of  half  an  ounce/,  and  muft  fwing  freely  in  the  cavity  of  the 
parallelipiped  h  i  k  g.  The  fmaller  threads  of  the  parallelipiped  m  0 ,  i  ky 
&c.  muft  be  alfo  made  of  the  fame  hair,  and  have  an  equal  thicknefs. 
The  ufe  of  them  is  to  fhew  eafily  the  pofition  of  the  quadrant  with  re¬ 
gard  to  the  perpendicular  e  f.  For  by  levelling  by  the  eye  thro’  the 
thread  m  0  to  the  line  p  r,  one  may  judge  exadtly  whether  p  r,  the  be¬ 
ginning  of  the  divifions  on  the  limb,  agrees  with  the  perpendicular  e  f. 
Again,  by  levelling  thro*  the  thread  i  k  to  the  other  oppofite,  one  may 
fee  whether  the  plane  of  the  quadrant  is  parallel  to  the  perpendicular. 
But  if  inftead  of  the  parallelipiped,  2  little  bridges  are  fubftituted  to 
fuftain  thefe  3  threads,  the  fame  end  will  be  more  fhortly  obtained,  and 
as  a  fmall  fpace  is  fufficient  for  the  ofcillation  of  the  thread  c  fy  the 
difpofition  ol  thefe  3  threads  may  be  fuch,  that  the  level  may  be  taken 
by  convex  glaifes*,  which  will  be  convenient  for  thofe  who  have  not 
good  eyes*  The  orbicular  margin  of  the  female  fkrew  b ,  and  the  male 
Ikrew  of  th t  fulcrum  p>  Fig.  14.  which  it  embraces,  .fhould  project  fo  far 
beyond  the  furface  of  the  quadrant,  as  not  to  hinder  the  ofcillation  of  the 
line  cfy  or  the  place  of  thofe  fkrews  and  of  the  hole  in  the  quadrant 
fhould  be  without  the  fpace  of  the  ofcillation  of  the  line.  But  if  the 
ftrudture  of  the  obfervatory  will  permit  a  view  of  the  ftars  from  the  ho¬ 
rizon  to  the  zenith,  then  the  rule  ought  to  have  a  free  accefs  to  the  line 
p  r,  and  fo  the  parallelipiped  h  ikg  muft  be  placed  a  little  lower  into 
the  appendix,  or  a  little  higher  into  the  vertical  arm-*  and  the  appendix 
itfelf  ought  to  have  a  convenient  incifion. 

14.  I  proceed  now  to  the  rule  itfelf,  which  is  drawn  as  to  the  greateft 
part  fcenographically  in  Fig.  22.  and  diftinguifhed  by  the  letters  n  n  n  77, 
obferving  a  juft  magnitude  and  proportion  of  it’s  parts.  I  fhall  now 
give  a  particular  explanation  of  the  ftrudture  of  this  rule,  became  it  is 
very  peculiar,  nnnn  is  the  plane  of  the  rule  which  turns  about  upon  the 
pin  c.  The  danger  of  it’s  bending  is  prevented  by  another  rule  d  d  dy 
to  be  ftrongly  faftened  perpendicularly  to  the  plane  n  n  n,  The  divi- 
lions  of  the  limb  are  fhewn  in  the  aperture  or  window  01  the  rule 
xx,  q  q  is  the  telefcope.  Now  if  you  would  have  the  rule  to  fhew 
exactly  the  degree  0  or  1  of  altitude  on  the  limb,  there  will  be  nothing 
wanting  in  the  machine,  but  to  have  the  line  from  the  objedl  thro’  the 
decuftation  ol  the  threads  of  the  telefcope  to  the  eye,  parallel  exabtly  to 
the  line  palling  thro’  the  centre  of  the  quadrant,  and  the  degree  0  or  1 
ol  altitude  on  the  limb.  But  as  the  tube  cannot  be  fix’d  at  firft  after  this 
manner  to  the  rule,  I  would  have  it  fo  connedted  therewith,  that  in  the 
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pofition  defcribed  in  Fig.  22.  it  may  have  fome  fort  of  motion,  not  on¬ 
ly  to  the  altitude,  but  alfo  to  parts  of  the  azimuth.  The  motion  to 
the  altitude  is  performed  by  the  fkrews  u  uy  and  the  motion  to  the 
azimuth  by  the  fkrews  w  w,  ail  which  are  more  particularly  and 
diftin&ly  delineated  in  Fig.  25.  £•?  feq. 

15.  The  motion  to  the  altitude  is  effe&ed  after  the  following  manner. 
A  foot  or  little  bridge,  Fig.  30.  is  fattened  to  the  tube  in  a  convenient 
place ;  the  bafe  h  c  k  is  plain  and  reCtangular,  at  b  and  c  k  the  thicknefs 
of  the  metal  is  lels.  The  part  i  is  perpendicularly  fattened  to  the  bafe, 
to  this  is  connected  another  voluble  part  n  a  m  h,  by  means  of  the  ftyle 
which  paffes  thro’  the  joints  of  both  parts.  In  a  the  voluble  part  is  ex¬ 
cavated,  bending  in  fuch  a  manner  as  to  receive  the  tube  fattened  into- 
this  canal  with  tin.  The  bafe  of  this  foot  b  c  k  is  fattened  to  the  plane 
of  the  rule  by  two  brazen  pieces,  Fig.  3 1 .  which  I  call  depreffors  of  the 
foot.  Thefe  depreffors  have  2  holes,  k  and  m9  to  receive  the  fkrews  and 
the  2  apices  h  and  z,  which  are  to  be  thruft  into  little  holes  perforated 
for  this  purpofe  in  the  plane  of  the  rule.  All  this  will  be  better  under- 
ftood  by  the  ichnographical  horizontal  delineation  Fig.  26,  where  a  a  is 
part  of  the  tube,  b  r,  c  e  the  foot,  e  e  the  bafe  of  the  foot,  b  c  the  vo¬ 
luble  part  of  the  foot  fattened  to  the  tube,  f  f  the  2  depreffors  of  the 
foot,  g  g  male  lkrews,  which  enter  matrices  excavated  in  the  rule,  and 
in  this  manner  depreffmg  the  foot  at  will  to  the  plane  of  the  rule.  Fig . 
29.  fhews  the  vertical  delineation ;  a  a  part  of  the  tube,  e  e,  ff  fkrews 
of  the  depreffors :  and  the  foot  itfelf  is  hid  under  the  tube :  g,  h  are  2 
male  fkrews,  the  ends  of  which  are  plain,  and  keep  the  foot  clofe  and 
unmoveable,  and  when  the  horizontal  pofition  of  the  tube  is  to  be  alter¬ 
ed  by  elevating  or  depreffmg,  it  is  eafily  performed  by  the  revolu¬ 
tions  of  thefe  fkrews  :  but  then  the  fkrews  of  the  depreffors  of  the  foot 
ff  i  e  e->  mutt  not  deprefs  the  foot  too  ftrongly  to  the  plane  of  the  rule. 

3  6.  Now  follows  the  motion  to  the  parts  of  the  azimuth,  which  be¬ 
ing  delineated  Fig.  33.  we  fhall  call  the  tabula  plicata.  It  confifts  of  a 
rectangular  plane  of  brafs  k  f  g  h ,  on  which  refts  at  right  angles  another 
plane  a  b  c  f  the  fides  of  which,  <2^  and  b  r,  are  in  the  curvature  of  a 
circle  drawn  from  the  centre  of  the  hole  the  margins,  a  f  and  d  b  c  g? 
are  hollowed  at  right  angles,  in  the  fame  manner  as  the  bafe  of  the 
foot  Fig.  30.  lo  this  mutt  anfwer  2  depreffors  like  that  in  Fig.  31. 
only  thefe,  b  r,  mutt  have  a  proper  curvature.  The  plane  k  f  g  h  has 
reCtangular  apertures  m  r  n  and  0  f  p,  to  receive  the  appendages  of  the 
tube,  which  I  fhall  defcribe  prefently.  In  Fig.  32.  a  a  is  part  of  the 
tube,  e  e  the  vertical  part  of  the  tabula  plicata ,  fattened  to  the  plane 
of  the  rule  by  means  of  the  pin  b ,  and  turning  about  the  pin,  c  c 
and  d  dy  tne  depreffors  of  the  table  and  their  fkrews.  h  h  is  a  feCtion  of 
pari  of  the  horizontal  table,  which  is  mark’d  in  Fig.  33.  by  the  letters 
kfg  IfKE  are  Peculiar  appendages,  fattened  to  the  tube,  which,  end 
in  male  fkrews,  and  part  of  this  anfwers  to  the  quadrangular  perfora¬ 
tions  m  n  and  0  p,  Fig.  33.  fo  that  according  to  the  length  mrox  0  r, 

they 
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they  may  be  removed  this  way  and  that  at  any  convenient  diftance,  and' 
yet  by  means  of  the  female  fkrews  k  k,  the  little  orbs  it  being  interpofed 
beforehand,  be  ftrongly  faftened  whenfoever  you  pleafe  to  the  plane  of 
the  table.  But  if,  Fig.  25.  the  telefcope  is  raifed  or  deprefied  by  the 
fkrews  u  u  againft  the  fides  of  the  foot,  this  is  permitted  by  the  pin 
of  the  complicated  table,  the  fkrews  of  the  depreflfcrs  x  x  being  a  little 
loofened.  Again  when  it  is  to  be  performed  to  the  azimuthal  motion, 
the  appendages  w  w,  the  female  fkrews  being  on  each  fide  relaxed, 
confequently  the  tube  itfelf  is  moved  forward,  which  is  alfo  permitted 
by  the  juncture  of  the  foot.  But  if  the  appendages  g g,  Fig.  32.  are  con- 
neded  tranfverfty  by  a  ftrong  piece  of  metal,  this  azimuthal  motion  may 
be  rendered  eafy  and  fecure  by  the  ufe  of  one  fkrew. 

17.  Befides  the  rule  has  a  peculiar  appendage,  which  fweeps  the  back 
of  the  limb.  It  confifts,  Fig.  25,  and.  26. 4  of  a  part  bent  at  right 
angles  Am>  very  ftrongly  faftened  to  the  plane  of  the  rule,  and  another 
voluble  one  k  0 ,  with  a  ftyle  m ,  connected  by  it’s  joints  with  the  im¬ 
moveable  A  m,  in  the  voluble  part  the  little  orb  i,  Fig.  26.  turning 
about  the  cylinder  q ,  which  ends  in  a  fkrew,  fweeps  the  back  of  the 
limb,  and  is  prefled  againft  it  by  the  clauftrum  n  s  with  the  fkrews 
s  s  s  s,  Fig.  25.  The  rule  being  then  moved  to  any  divifion  is  faftened 
by  the  fkrew  v,  to  which  is  objeded  a  thin  plate  u  /,  Fig.  26.  which 
hinders  an  immediate  contad,.  that  the  point  may  not  excavate  the  me¬ 
tal  ol  the  limb. 

18.  In  the  glafles  of  the  telefcope  I  do  not  require  what  they  call  a 
centration,  that,  is,  that  the  greateft  thicknefs  maybe  in  the  middle  of 
the  gjafs,  a  tedious  and  laborious  bufinefs.  I  would  only  have  the 
glafles,  efpecially  the  objed  glafs,  have  a  conftant  fituation  in  the  tube, 
to  which,  if  they  are  taken  out  to  be.  cleaned,  they  may  eafily  be  reftored. 

The  Englijh  artificers  commonly  fix  the  eye  glafles,  efpecially  of  reflecting 
telefcopes,  ftrongly  in  cylinders  cutfpirally,  andfo  place  them  in  the  tube 
with  fit  matrices.  But  if  the  fpires  are  good,  and  a  mark  is  made  in  the 
margin  of  the  cylinder,  anfwering  to  another,  made  in  the  cavity  of  the 
tube,  the  glafs  will  neceffarily  keep  the  fame  fituation,.  tho5  it  be  moved 
100  times,  provided  it  be  inferted  again  into  the  tube,  fo  that  one  mark 
may  anfwer  the  other. 

19.  The  micrometer,  Fig.  28.  has  a. neck,  the  margin  of  which  is  Fig.  2 S 
fcrupuloufly  divided  into  8  equal  parts  by  lines  converging  to  the  centre, 

or  if  more  vertical  threads  are  required,,  into  as  many  other  parts  as  you 
pleafe.  To  thefe  divifions  are  eafily  applied  threads  either  of  filk  or 
metal,  and  are  faftened  in  the  neck  either  by  wax,  or  very  thin  pins 
made  either  of  box  or  metal,  a  is  a  quadrangular  prominence,  having 
another  like  it  in  the  oppofite  part,  but  either  greater  or  lefs  :  let  the 
thicknefs  of  both  be  equal  to  the  thicknefs  of  the  tube  into  which  they 
are  inferted,,  or  a  little  lefs.  The  tube  itfelf  is  delineated  in  Fig.  27.  pig.  27 
In  d  it  has  a  rectangular  notch,  receiving  the  prominence  of  the  ring  0* 

2 8.  without  fhaking.  The  ring  of  the  micrometer  mull  be  well 

fitted 
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fitted  to  the  cavity  of  the  tube,  and  when  inferted  muft  exadily  touch 
it’s  inner  fides,  h  is  an  eye  glafs,  at  a  due  diftance  from  the  threads  of 
the  micrometer,  /  th c  foramen  oculare  cut  into  a  cochieated  operculum  b. 
When  this  operculum  is  removed,  another  muft  be  fubftituted  furniftied 
with  fmoaked  glaftes.  That  the  horizontal  thread  of  the  micrometer 
may  be  always  in  the  fame  fituation,  or  if  difturbed  be  eafily  reftored  to 
Fig.  29,  it’s  place,  let  the  greater  tube  of  the  telefcope.  Fig.  29.  end  in  a  cufp  t. 

Laftly,  when  the  ocular  tube  b  is  inferted,  and  reduced  to  it’s  due  fitua¬ 
tion,  let  a  line  be  drawn  on  the  external  furface  of  the  tube  to  the  di¬ 
rection  of  the  margin  of  the  horizontal  cufp  /,  and  afterwards  let  thefe 
2  tubes,  a  and  £,  be  fattened  to  each  other  by  very  fmall  fkrews.  But 
if  you  defire  a  micrometer  furnifhed  with  a  moveable  thread,  then  the 
ftrudture  muff  be  conveniently  altered. 

20.  To  proceed  now  to  the  rectification  of  the  rule  *,  a  plank  of 
thick  and  folid  wood  muft  be  provided,  with  a  horizontal  furface  of 
nearly  the  length  and  breadth  of  the  rule.  In  the  extreme  part  of  the 
horizontal  furface  let  a  brazen  pin  be  vertically  eredted,  ending  at  the 
top  in  a  fkrew,  and  exactly  filling  the  cavity  of  the  central  hole.  Let 
it  have  one  of  the  extremes  plain,  or  a  parallelepiped al  and  prominent 
Fig.  24.  brazen  table,  h  h ,  Fig.  24.  denotes  part  of  a  plank,  fegk  a  prominent 
brazen  table,  well  fattened  to  the  plank  by  fkrews  e  e  e  c,  but  fo  that 
the  heads  of  the  fkrews  may  not  appear  above  the  furface  of  the  table. 
Let  the  upper  furface  of  the  metal  be  well  polifhed,  and  agree  with 
the  upper  plane  of  the  plank,  and  let  there  be  a  thin  line  a  b  drawn 
upon  it,  which  if  continued  would  pafs  thro’  the  axis  of  the  pin.  Let 
there  be  alio  two  brazen  parallelipipeds,  c  d ,  fattened  to  the  table  with  2 
fkrews,  but  at  a  proper  diftance  from  the  extremity  g  k ,  as  may  be  col¬ 
lected  from  what  follows.  Let  each  of  them  have  beneath  4  cylindrical 
apices  thruft  into  holes  bored  in  the  table,  that  their  fituation  may  be  as 
firm  us  pofiible  *,  let  thefe  2  parallelipipeds  touch  each  other  exadtly, 
and  let  the  plane  of  contadt  be  perpendicular  to  the  line  a  b.  Now 
theiefore  it  the  divifions  of  the  limb  of  the  quadrant  are  fhewn  by  the  in¬ 
ner  margin  of  the  aperture  x  x,  Fig.  22.  or  by  fome  line  extended  thro* 
that  aperture,  then  the  rule  of  the  quadrant  is  fo  laid  upon  the  plank,  it’s 
upper  furface  being  firft  lo  placed  horizontally,  that  the  vertical  pin  of 
the  plank  may  pals  thro’  the  central  hole,  the  telefcope  looking  upwards, 
and  fo  the  parallel ipiped  dy  Fig.  24.  being  removed,  the  margin  of  the 
aperture  x  #  lhewing  the  divifions  Fig.  22.  or  the  extended  line  may  be 
exadtly  applied  to  the  perpendicular  furface  of  the  parallelipiped  £,  Fig.  24. 
And  when  this  is  done,  the  margin  of  the  aperture,  or  the  extended  thread, 
will  be^in  a  plane  perpendicular  to  the  line  a  b.  hdoreover  the  rule 
Fig.  25,  26.  being  rattened  to  the  table  f  g  by  means  of  the  fkrew  v.  Fig.  25,  26. 

let  the  teiefcope^  with  the  plank  be  diredted  to  any  remote  objedl,  im¬ 
moveable  ;  and  let  the  point  therein  be  noted,  which  is  covered  by  the 
decuffation  of  the  threads,  and  let  the  plank  remain  unmoved  in  that 
pofition.  Afterwards  let  the  rule  be  inverted,  the  parallelipipedon  c  be 
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removed  and  reftored  to  it’s  former  place  dy  Fig.  24 ;  and  let  -the  margin 
of  the  aperture  x  x ,  Fig.  22.  or  the  thread  be  applied  to  the  perpendicu¬ 
lar  plane  of  the  parallelipiped  d.  And  as  in  this  Hate  the  left  part  of 
the  rule  refts  upon  the  plank,  and  fo  it  is  necefiary  that  the  reft 
fhould  preponderate  with  the  telefcope,  a  prop  furnilhed  with  fkrews 
muft  be  combined  with  the  plank.  Therefore  when  the  rule  is  applied 
in  it’s  inverted  fituation  to  the  fame  perpendicular  plane  of  the  line 
a  b.  Fig.  24.  you  muft  again  view  the  objed  thro*  the  telefcope,  and 
lee  whether  the  point  of  decuffation  of  the  threads  is  in  the  fame 
point  of  the  objed  as  before.  If  this  is  the  cafe,  the  rule  has  no  need 
of  corredion.  For  when  the  right  line  ah  is  unmoved,  palling  thro* 
the  centre  of  the  pin  of  the  rule,  and  the  fame  point  of  the  objed 
appears  thro’  the  telefcope  both  in  a  right  and  an  inverted  pofition, 
the  line  palling  from  the  objed  to  the  eye  thro’  the  decuffation  of 
the  threads  muft  neceffarily  be  parallel  to  the  line  a  h .  But  as 
this  cafe  will  hardly  ever  happen  at  the  firft  trial,  but  the  crofting 
threads  will  generally  touch  another  point  of  the  objed,  the 
error  may  be  either  in  the  altitude,  or  azimuth,  or  both  together. 

In  each  cafe  the  pofition  of  the  telefcope  is  to  be  correded  to  half 
the  angle  of  aberration  by  the  fkrews  u  u  and  w.w9  Fig.  22.  as  far  as  ; 
this  can  be  determined  by  the  judgment  of  the  eyes.  Then  the  rule 
is  to  be  laid  on  again  in  a  right  fituation  as  before,  and  the  objed  to. 
be  viewed  anew,  and  then  you  muft  invert  it  again,  and  fee  whether 
the  fame  point  appears.  If  not,,  the  pofition  of  the  telefcope  muft  be  - 
again  correded  by  the  quantity  of  half  the  error...  This  examination  muft 
be  repeated,  as  often  as  any  difference  appearsv.  When. this  is  done,  all 
the  fkrews  d  d,  c  k  k,  Fig.  32.  and  e,  ey  ff  g  hy  Fig.  29.  muff  be  fj 
made  faff*,  that  the  telefcope  may  remain  in  that  ftate.  If  this  manifold  Fi 
inverfion  of  the  rule  omthe  plank,  which  may  however  be  performed  in 
a  reafonably  fhort  time,  feems  too  tedious,  he  may  add  a  micrometer' 
with  a  moveable  thread,  or  rather  a  white,  table, .  b  c  d  ey  Fig.  18.  which 
has  2  black  fafci<ey  h  lx,g  f  crofting  each  other  at  right  angles,  in  a 
horizontal  and  vertical  fituation,.,  which  he  may  difpofe  at  a  convenient 
diftance,  and  then  fo  dired  the  plank  with  the  telefcope  laid  on  it  in 
a  right  fituation,  that  the.  point  of  decuflkion  of  the  fafcia  may  be  in 
the  point  of  decuffation  of  the  threads  in  the  tube.  The  rule  being  in¬ 
verted,  without  moving  the  plank,,  an  affiftant  muff  be  near  the.  table, 
to  perform  the  diredions  ot  the  obferver  by  figns,  and  he  muft:  have  2 
other  black  fafci*ey  k  m  and  n  0,  which  he  may  move  at  the  beck  of  the 
obferver,  in  a  fituation  parallel  to  g  f  and  h  /,  which  may  eafily  be  done, 
by  forne  peculiar  ftrudure  in  the  plank,  n  0  horizontally  and  k  ^  verti¬ 
cally.  But  when  the  rule  is  inverted  on  the  plank,  if  the  point  of  de- 
cuffation  falls  on  a  point  of  the  table,  for  inftance  y,  then  the  affiftant 
muft  fo  difpofe  both  the  fafcia  k  m  and  n  0  fucceftively,  that  the  vertical 
thread  of  the  tube  may  fall  on  the  fafcia  h  e ,  and  the  horizontal  one  of 
the  tube  on  the  fafcia  of  the  table  k  m.  When  this  is  ffnifhed  the  in- 

t&rvate 


bO  bQ 


A  New  Method  of  making  a  Mural  Quadrant. 

tervals/<?  and  k  h  are  to  be  bifefted,  and  the  fafcia  on  the  table  to  be 
placed  by  a  motion  parallel  to  tiiofe  points  of  bifeftion.  1  hen,  without 
moving  the  plank,  the  rule  with  the  telefcope  is  reftored  to  it’s  right  fitu- 
ation,  and  the  pofition  of  it  reftified  by  the  fkrews,  till  the  point  of  de- 
cuffation  of  t\fa  fafcU  on  the  table,  coincides  with  the  point  of  decuflation 
of  the  threads  in  the  tube.  But  if  you  look  at  the  table,  the  firfl  time 
with  the  rule  and  tube  inverted,  and  the  fecond  time  in  the  right  fituation, 
mark  the  point  of  decuilation  on  the  table,  and  by  putting  the  moveable 
fafcia  in  the  right  place,  the  error  of  the  rule  may  be  corrected  in  the  fame 
fituation.  Arid  fo  the  pofition  of  the  tube  with  regard  to  the  rule  will 
be  fuch,  that  the  fame  point  of  the  objeft  may  be  feen  in  the  tube,  either 
in  the  right  or  inverted  pofition  of  the  telefcope,  and  confequently  the 
rule  of  the  quadrant  will  be  rectified. 

2i.  But  if  the  rule  cannot  be  hindered  from  being  too  heavy,  fora 
convenient  direftion  of  it  to  the  flars,  there  are  two  ways  of  remedying 
this  inconvenience.  The  firft  is  that  which  Flamftead  long  ago  applied 
to  his  fextant,  and  defcribed  in  his  Hift.  Ca deft.  The  exterior  limb  of  the 
quadrant  is  cut  with  correfpondent  notches,  and  fwept  by  the  perpetual 
fkrew  in  the  verfatile  appendage  of  the  rule.  But  then  the  apparatus  of 
the  appendage,  f  q,  Fig.  26.  fhould  not  be  omitted,  that  the  plane 
of  the  rule  may  be  exaftly  contiguous  to  the  plane  of  the  limb.  For 
in  the  mural  fextant  at  Peterfburg ,  made  by  the  famous  Rowley ,  I  ob- 
ferved  this  deleft,  that  the  margin  of  the  aperture  xx,  Fig.  22.  which 
fhews  the  divifions  of  the  limb,  preffes  the  limb  indeed  very  well, 
but  the  other  part  of  the  rule  is  too  far  diflant  from  the  plane  of  the  limb, 
lo  that  the  telefcope  fhakes,  though  the  fkrew  be  turned  ever  fo  clofe. 
But  this  whole  artifice  feems  to  me  to  be  too  laborious,  and  not  conveni¬ 
ent  enough  in  obfervations.  For  it  does  not  appear  to  me  fafe  enough, 
either  to  examine,  or  correft,  or  compare,  the  divifions  of  the  limb  by 
the  revolutions  of  the  fkrew ;  but  to  raife  the  weight  of  the  rule,  and  by 
this  artifice  to  caufe  a  more  eafy  direftion  of  the  tube  to  the  flars,  is  abun¬ 
dantly  too  laborious.  I  would  choofe  to  make  ufe  of  one  100  times  more 
fimple.  Let  abc ,  Fig.  1 7.  be  a  mural  quadrant,  ad  the  rule  •,  in  m,  ver¬ 
tical  to  the  centre  a  of  the  quadrant,  let  there  be  an  axis  of  an  iron  bar, 
g  mf,  fo  that  the  arm  m f,  and  it’s  revolution,  may  be  very  nearly  in  the 
plane  of  the  quadrant,  and  the  other  mg  in  another  diflant  parallel.  Let 
the  length  mf  be  about  f  the  length  of  the  rule  ad ,  and  the  length  mg, 
3  °r  4-  inches.  Let  the  angle  gmf  of  the  rotation  m,  and  of  the  fufpen- 
fions  gf,  be  a  right  one.  At  f  let  the  rule  be  connefted  by  a  little  chain 
or  fmali  cord,  fo  that  mf  may  be  equal  and  parallel  to  ae.  At  g  let  a 
fmall  cord  gh  be  faflened,  and  extended  horizontally  to  the  extremity  of 
the  room  •,  there  let  it  be  fupported  by  a  pulley  h,  and  let  down  almofl  to 
the  ground,  with  the  weight  k  hung  to  it.  Now  if  this  weight  k  is  made 
fufficient  for  the  rule,  it  will  remain  in  any  fituation,  whether  it  be  ele* 
vated  or  deprefied.  It  will  be  but  a  fmall  obflacle,  that  the  centre  of 
gravity  of  our  rule  will  be  diftant  from  the  point  of  fufpenfion,  becaule 
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the  preffure  of  the  elasticity  in  the  back  of  the  limb,  will  Sufficiently  mo¬ 
derate  the  unequal  aCtion  of  gravity. 

■22.  It  remains  now  to  Shew  that  the  instrument  defcribed  is  fufficient 
for  all  it’s  requisites. 

1.  As  the  thread  ik.  Fig.  22.  and  the  other  Similar  to  it,  in  the  oppo- 
fite  part  of  the  parallelipiped  have  a  fituation  parallel  to  the  plane  of  the 
quadrant,  and  the  fame  diftance  and  point  of  fufpenfion  c,  it  will  eafily 
appear  by  looking,  whether  the  thread  of  the  perpendicular  is  in  the  plane 
of  thefe  threads,  and  fo  the  plane  of  the  quadrant  in  a  vertical  pofition, 

2.  Becaufe  the  thread  mo ,  is  in  the  plane  of  the  linear,  and  that  per¬ 
pendicular  to  the  plane  cf  the  quadrant,  it  will  be  eafily  known  by  look¬ 
ing  through  mo  and  pr,  whether  the  perpendicular  is  in  this  plane,  and 
confequently,  whether  the  beginning  of  divifion  pr  is  in  a  vertical 
plane. 

3.  Becaufe  the  quadrant  is  Suspended  by  2  points,  firft,  by  the  hook 
0 ,  Fig.  14.  and  then  in  the  cavity  of  the  corbel  nothing  hinders  it’s 
vertical  motion  but  the  2  female  fkrews,  embracing  the  male  one  p.  By 
thefe  fkrews,  therefore,  the  fituation  of  the  plane  of  the  quadrant  to  the 
perpendicular,  may  be  corrected;  and  as  by  this  correction,  the  horizon¬ 
tal  arm  of  the  quadrant  will  not  be  inclined,  it  follows,  that  this  cor¬ 
rection  is  independent  on  the  horizontal  fituation  of  the  quadrant. 

4.  The  hook,  Fig.  1 5.  is  not  only  concave  in  but  alfo  convex,  fo 
that  it’s  feCtion  ab  is  circular:  therefore  this  form  of  the  hook  does  not 
hinder  the  quadrant  from  being  a  little  raifed  or  depreffed  in  the  corbel  n 
by  the  fkrew  h ,  Fig.  20.  Therefore,  as  the  pofition  of  the  beginning  of 
divifion,  depends,  at  the  fame  time,  on  the  pofition  of  the  horizontal 
arm,  it  is  evident,  by  the  motion  of  the  fkrew  hy  that  the  pofition  of 
the  beginning  of  divifion,  with  regard  to  the  perpendicular,  may  be  cor¬ 
rected. 

5.  As  the  iron  fulcrum  itfelf  has  fome  horizontal  motion  in  the  corbels 
ah  and  gby  Fig.  16.  and  the  axis  of  rotation  is  perpendicular,  it  follows, 
that  all  the  reft  remaining,  the  deviation  of  the  plane  of  the  quadrant, 
from  the  plane  of  the  meridian,  may  be  corrected.  And  if  even  the  axis 
of  rotation  of  the  fulcrum  Should  not  be  exadtly  perpendicular,  yet  it  will 
not  hinder  the  oblerver  from  difeovering  to  what  part  the  inclination  of 
this  axis  tends  •,  and  fo  he  may  make  his  corrections  as  occafion  requires. 

6.  The  quadrant  itfelf  is  of  one  folid  metal.  Now  if  this  is  extended 
or  contracted  by  heat  or  cold,  it  will  always  remain  fimilar  to  itfelf 
Nor  does  the  fufpenfion  of  it  hinder  it’s  extenfion.  For  in  the  fulcrum , 
the  corbel  uy  Fig.  14.  has  a  horizontal  canal,  in  which  the  apex  of  the 
fkrew  Fig.  20.  refts,  and  the  hole  c,  Fig.  19.  is  large  enough  for  the 
fmall  extenfion  or  contraction  which  heat  or  cold  produces,  nor  is  the 
plain  furface  of  the  female  fkrews,  which  cover  the  hole  on  both  fides, 
and  faften  the  arm,  any  obftacle. 

7.  Laftly,  as  to  the  rectification,  that  Sufficiently  appears  from  the 
precepts.  Every  one  will  underftand,  that  it  is  more  eafy  and  expe- 
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ditious  than  thofe  in  ufe ;  and  as  the  plank  conftrudted  for  the  re&ifica- 
tion  of  the  rule  may  be  preferred,  the  obferver  may  at  any  time 
without  much  labour  examine  his  rule  anew.  Thus  the  inftrument  an- 
iwers  all  it’s  requifites. 

But  as  it  very  rarely  happens,  that  houfes  are  fo  built,  as  to  have 
walls  in  the  plane  of  the  meridian,  or  at  lead,  places  fit  for  conftrucHng 
thefe  walls,  the  mural  arches  have  hitherto  required  a  building  exprefsly 
difpofed  for  this  purpofe.  But  any  one  will  eafily  underhand  that  our 
contrivance  is  applicable  to  almoft  any  place.  If,  for  inftance,  in  fuch 
an  opening  as  is  ufually  made  for  doors,  2  corbels  a  l\  g  by  Fig.  1 6.  are 
let  into  the  wall,  the  third  e  c  does  not  require  a  wall  exactly  contigu¬ 
ous  '9  but  may  be  fixed  ftrongly  enough  in  a  piece  of  iron  projecting  a  good 
way  from  the  plane  of  the  wall. 

XXV.  I  have  made  3  of  thefe  inftruments,  one  of  which  was  bought 
by  Count  Bentink  for  the  Prince  of  Orangey  the  other  two  I  have  ftill  by 
me,  one  of  which  I  (hall  fhew  to  the  Society.  I  do.  not  pretend  to  any 
thing  new  in  the  combination  of  thefe  circles,  of  which  this  inftrument 
confifts,  the  fame  combination  having  feveral  times  been  made  before  me 
by  way  of  a  dial:  but  I  believe  the  putting  fo  large  a  telefcope  upon  this 
machinery,  and  applying  it  to  the  ufes  which  I  have  done,  is  fomewhat 
new. 

Dec. 


7.  1749. 


rig-  34- 


Defcriptian  This  inftrument  confifts  of  2  circular  planes  or  plates,  A  Ay  which  are 
and  Ufes  of  the  fupported  upon  4  pillars ;  and  thefe  are  again  fupported  upon  a  crofs-foot, 

Te/efcopeor  or  Pedeftal  moveat)le  at  each  end  by  the  4  fcrews  BBBB :  the.  two  circular 
Portable  Ob-  plates  A  A  are  moveable,  the  one  above  the  other,,  and  are  called  the 
fervatory.  horizontal  plates,  as  reprefenting  the  horizon  of  the  place;  and  upon  the 
upper  one  are  placed  2  fpirit -levels  to  render  them  at  all  times  hori¬ 
zontal :  thefe  levels  are  fixed  at  right- angles  to  one  another:  this  upper 
plate  is  moved  by  a  handle  C,  which  is  called  the  horizontal  handle,  and 
is  divided  into  360°,  and  has  a  Nonius  index  divided  into  every  3k 
Above  this  horizontal  plate  there  is  a  femicircle  X)Z),  divided  into; 
twice  90°;  which  is  called  the  meridian  femicircle,  as  reprefenting  the 
meridian  of  the  place,  and  is  moved  by  a  handle  A,  which  is  called  the 
meridian  handle,  and  has  a  Nonius  index  divided  into  every  3'. 

Above  this  meridian  femicircle  is  faften’d  a.  circular  plate,  upon  which; 
are  affixed  2  other  ciicular  plates  FFj  moveable  the  one  upon  the  other,, 
and  aie  called  the  equatorial  plates  ;  one  of  them,,  reprefenting  the  plane 
of  the  equator,.,  is  divided  into  twice  12  hours,  and  thefe  are  fubdivided 
into  every  10  of  time.  This  plate  is  moved  by  a  handle  G,  called  the: 
equatorial  handle,  and  has  a  Nonius  index  for  fhewins  every  minute. 

Above  this  equatorial  plate  there  is  a  femicircle  HR,  which  is  called  the 
declination- femicircle,  as  reprefenting  the  half  of  a  circle  of  declination, 
oi  hoi  ary  circle,  and  is  divided  into  ,  twice  90°,  being  moved  by  the  han¬ 
dle-,- 
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die  K,  which  is  called  the  declination- handle.  It  has  alfb  a  Nonius  index 
for  fubdividing  into  every  3' ’. 

Above  this  declination -femicirck  is  faftened  a  reflecting  telefcope  LLy 
of  the  Gregorian  conftrucftion,  the  focal  length  of  it’s  great  fpeculum  beino* 

18  inches. 

In  order  to  adjuft  the  inftrument  for  obfervation,  the  firft  thing  to  be 
done,  is  to  make  the  horizontal  plates  level  or  horizontal,  by  means  of 
the  2  fpirit-levels,  and  the  4  fcrews  in  the  crofs-pedeftal.  This  being 
done,  you  move  the  meridian  femicircle,  by  means  of  the  meridian  handle 
fo  as  to  raife  the  equatorial  plates  to  the  elevation  of  the  equator  of  the 
place;  which  is  equal  to  the  complement  of  the  latitude  (and  which,  if 
not  known,  may  likewife  be  found  by  this  inftrument,  as  fhall  be  after¬ 
wards  fhewn).  And  thus  the  inftrument  is  ready  for  obfervation. 

Firft  find,  from  aftronomical  tables,  the  fun’s  declination  for  the  day,  To  find  the 
and  for  that  particular  time  of  the  day  ;  then  fet  the  declination-femicircle  hour  °f the 
to  the  declination  of  the  fun,  taking  particular  notice  whether  it  is  N.  or  dayh  any 
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.  and  let  the  declination-iemicircle  accordingly. 

You  then  turn  about  the  horizontal  handle,  and  the  equatorial  handle, 
both  at  the  fame  time,  till  you  find  the  fun  precifely  concentrical  with  the 
.  field  of  the  telefcope.  If  you  have  a  clock  or  watch  at  hand,  mark  that 
inftant  of  time ;  and  by  looking  upon  the  equatorial  plate,  and  Nonius  in¬ 
dex,  you  will  find  the  hour  and  minute  of  the  day,  which  comparing 
with  the  time  fhewn  by  the  clock  or  watch,  fhews  how  much  either  of 
them  differ  from  the  fun.  In  this  manner  you  find  the  hour  of  the  day. 

N  o  w,  in  order  to  find  the  meridian  of  the  place,  and  confequently 
to  have  a  mark,  by  which  you  may  always  know  your  meridian  again, 
you  firft  move  the  equatorial  plate  by  means  of  the  equatorial  handle, 
till  the  meridian  of  the  plate,  or  hour-line  of  12,  is  in  the  middle  of  the 
Nonius  index ;  and  then,  by  turning  about  the  declination-handle  till  the 
telefcope  comes  down  to  the  horizon,  you  obferve  the  place  or  point 
which  is  then  in  the  middle  of  the  field  of  the  telefcope ;  and  a  fuppofed 
line  drawn  from  the  center  of  this  field  to  that  point  in  the  horizon,  is 
your  meridian  line.  The  belt  time  of  the  day  for  making  this  obferva¬ 
tion  for  finding  your  meridian,  is  about  three  hours  before  noon,  or  as 
much  after  noon.  The  meridian  of  the  place  may  be  found  by  this 
method  fo  exaCt,  that  it  will  not  differ  at  any  time  from  the  true  meridian 
above  10 "  of  time ;  and  if  a  proper  allowance  be  made  for  the  refraflion 
at  the  time  of  obfervation,  it  may  be  found  much  more  exaft.  This  line 
thus  found  will  be  of  ufe  to  fave  trouble  afterwards ;  and  is  indeed,  the 
foundation  of  all  aftronomical  obfervations. 

The  inftrument  remaining  as  rectified  in  the  laft  experiment,  you  fet  To  find  afiar 
the  declination-femicircle  to  the  declination  of  the  ftar  or  planet  you  want 
to  fee ;  and  then  you  fet  the  equatorial  plate  to  the  right  afcenfion  of  the  ayat 
ftar  or  planet  at  that  time,  and,  looking  thro’  the  telefcope,  you  will  fee  ^ 
the  ftar  or  planet  •,  and  after  you  have  once  got  it  into  the  field,  you 
cannot  lofe  it :  for  as  the  diurnal  motion  of  a  ftar  is  parallel  to  the  equator 
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by  your  moving  the  equatorial  handle  fo  as  to  follow  it,  you  will  at  any 
time,  while  it  is  above  the  horizon,  recover  it,  if  it  be  gone  out  of  the 
field. 

The  eafieft  method  for  feeing  a  (tar  or  planet  in  the  day-time  is  this  : 
your  inftrument  being  adjufted  as  before-diredted,  you  bring  the  tele- 
fcope  down  fo  as  to  look  directly  at  your  meridian  mark ;  and  then  you 
fet  it  to  the  declination,  and  right  afcenfion,  as  before-mentioned. 

By  this  inftrument  moft  of  the  ftars  of  the  firft  and  fecond  magnitude 
have  been  feen  even  at  mid-day,  and  the  fun  fhining  bright  •,  as  alfo 
Mercury ,  Venus,  and  Jupiter :  Saturn  and  Mars  are  not  fo  eaiy  to  be  feen, 
upon  account  of  the  faintnefs  of  their  light,  except  when  the  fun  is  but  a 
few  hours  above  the  horizon. 

And  in  the  fame  manner  in  the  night-time,  when  you  can  fee  a  ftar, 
planet,  or  any  new  phenomenon,  fuch  as  a  comet,  you  may  find  it’s  de¬ 
clination  and  right  afcenfion  immediately,  by  turning  about  the  equatorial 
handle  and  declination-handle,  till  you  fee  the  ftar,  planet,  or  pheno¬ 
menon;  and  then,  looking  upon  the  equatorial  plate,  you  find  it’s  right 
afcenfion  in  time ;  and  you  find,  upon  the  declination- femicircle,  it’s  de¬ 
clination  in  degrees  and  minutes. 

In  order  to  have  the  other  ufes  of  this  inftrument,  you  muft  make  the 
equatorial  plates  become  parallel  to  the  horizontal  plates :  and  then  this 
inftrument  becomes  an  equal  altitude  inftrument ,  a  tranfit  inftrument ,  a 
theodolite ,  a  quadrant ,  an  azimuth  inftrument ,  and  a  level.  The  manner 
of  applying  it  to  thefe  different  purpofes  is  too  obvious  to  need  any  ex¬ 
planation. 

As  there  is  alfo  a  box  with  a  magnetic  needle  faftened  in  the  lower 
plate  of  this  inftrument,  by  it  you  may  adjuft  the  inftrument  nearly  in  the 
meridie!  n;  and  by  it  likewife  you  may  find  the  variation  of  the  needle:  if 
you  fet  the  horizontal  meridian,  and  the  equatorial  meridian,  in  the 
middle  of  their  Nonius  indexes,  and  direbl  your  telefcope  to  your  meri¬ 
dian  mark,  you  obferve  how  many  degrees  from  the  meridian  of  the  box 
the  needle  pdints  at ;  and  this  diftance  or  difference  is  the  variation  of  the 
needle. 

XXVI.  On  the  axis  o&the  globe  above  the  hour-circle,  is  fixed  the 
arch  y^at  one  end  by  the  ferew  B ,  fo  as  to  leave  fufficient  room  for  turn¬ 
ing  the  hour-index  occafionally  :  the  other  end  at  B ,  being  always  over  the 
pole  of  the  ecliptic,  has  a  pin  fixed  into  it,  whereon  the  collets  C  and  B  are 
moveable  by  their  wires  A  and  0,  when  the  ferew  E  is  flackned,  and  may 
be  made  faft  at  pleafure  by  this  ferew ;  fo  that  the  turning  of  the  globe 
round  will  carry  the  wires  round  with  it,  fhewing  thereby  the  apparent 
motions  of  the  fun  and  moon  by  the  little  balls  on  their  ends  at  H  and  I. 
On  the  collet  C,  in  which  the  fun’s  wire  is  fix’d,  there  is  alfo  fix’d  the 
circular  plate  L,  whereon  the  294-  days  of  the  moon’s  age  are  engraven, 
which  have  their  beginning  juft  below  the  fun’s  wire  •,  confequently  the 
plate  L  cannot  be  turned  without  carrying  the  fun’s  wire. along  with  it ;  by 
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which  means  the  moon’s  age  is  always  counted  from  the  fun ;  and  the 
moon’s  wire  being  turned  fo  as  to  be  under  the  day  of  her  age  on  this  plate, 
will  fet  her  at  her  due  diftance  from  the  fun  for  that  time.  Thefe  wires 
being  quadrants  from  C  to  H>  and  from  B  to  /,  muft  {till  keep  the  fun 
and  moon  diredUy  over  the  ecliptic  •,  becaufe  the  center  of  their  motions 
at  C  and  B  is  perpendicularly  over  the  pole  of  the  ecliptic  *,  in  the  arftic 
circle.  But,  becaufe  the  moon  does  not  keep  her  courfe  in  the  ecliptic, 
as  the  fun  appears  to  do,  but  has  a  declination  of  5  4  degrees  on  each  fide 
of  it  in  every  lunation,  file  is  made  to  fcrew  on  her  wire  as  far  on  both 
fides  as  her  declination  or  latitude  amounts  to.  For  this  purpofe  K  is  a 
fmall  piece  of  pafteboard,  to  be  applied  over  the  ecliptic  at  right  angles  ; 
the  middle  line  0  0  Handing  perpendicularly  thereon.  From  this  line 
there  is  5  4  degrees  marked  bn  each  fide  upon  the  outward  limb  ;  which 
reaching  to  the  moon,  makes  her  to  be  eafily  adjufted  to  her  latitude  at 

any  time. - N.  B.  The  horizon  fiiould  be  fupported  by  two  femicircu- 

lar  arches,  inftead  of  the  ufual  way  of  doing  it  by  pillars :  becaufe  the 
arches  will  not  Hop  the  progrefs  of  the  balls,  when  they  go  below  the 
horizon  in  an  oblique  fphere. 

To  rectify  the  Globe.  Elevate  the  pole  to  the  latitude  of  the  place ; 
then  bring  the  fun’s  place  in  the  ecliptic  to  the  brazen  meridian,  and  fet 
the  hour-index  to  XII  at  noon  :  keeping  the  globe  in  this  pofition,  (lack- 
en  the  fcrew  Ey  and  fet  the  fun  diredtly  over  his  place  in  the  meridian  ; 
which  done,  fet  the  moon’s  wire  under  the  day  of  her  age  for  that  time 
on  the  plate  D,  and  Ihe  will  Hand  over  her  place  in  the  ecliptic  for  that 
time,  and  you  will  fee  in  what  conftellation  fhe  then  is.  Laftly,  fafcen 
the  wires  by  the  fcrew  F,  and  the  globe  will  be  redtify’d. 

The  globe  being  redlify’d  as  above  to  the  given  time,  turn  it  round  in  To  find  the 
the  ufual  way,  and  you  will  fee  the  fun  and  moon  rife  and  fet  for  that  day  rifwg  and 
on  the  fame  points  of  the  horizon  as  they  do  in  the  Fleavens.  The  times  offett™£  fthc 
their  riling  and  fetting  are  fhewn  by  the  hour-index,  which  likewife  fhews  ^™ith  their*’ 
the  time  of  the  moon’s  palling  over  the  meridian.  If  you  want  to  fee  to  amplitudes  on 
greater  exadtnefs  the  rifing  and  fetting  of  the  moon,  find  her  latitude  for  the  horizon . 
that  day  by  the  Ephemeris ;  and  as  it  is  S.  or  N.  fcrew  her  fo  many  de¬ 
grees  from  the  ecliptic,  meafuring  them  by  the  pafteboard  X,  appling  it 
to  the  ecliptic  as  abovemention’d  ;  and  then  turning  the  globe  round,  you 
will  fee  the  time  of  the  moon’s  rifing  and  fetting  by  the  hour-index,  and 
her  amplitude  on  the  horizon  for  that  time,  as  it  is  affedled  by  her  lati¬ 
tude,  which  will  fometimes  be  very  confiderable. 

This  may  be  very  ufeful,  efpecially  in  giving  ledtures  upon  the  globes; 
becaufe  a  large  company  at  fome  diftance  will  eafily  fee  this  fun  and  moon 
going  above  and  below  the  horizon  as  they  rife  and  fet,  and  likewife 
their  app.ulfes  to  different  fix’d  ftars :  whereas  in  the  ufual  way,  when 
there  is  only  the  fun’s  place  in  the  ecliptic  fhewn,  it  is  not  eafy  for  any 
one  to  keep  his  eye  upon  that  part  of  the  ecliptic  as  the  globe  is  turned 
round,  unlefs  it  be  in  feme  remarkable  circle  of  longitude  v  and  i,t  is  not 
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very  eafy  to  know  the  moon’s  place,  unlefs  at  her  conjunction,  oppofiti- 
on,  or  quadratures. 

This  fimple  apparatus  {hews  all  the  varieties  that  can  happen  in  the 
thing  and  letting  of  the  fun  and  moon,  which  are  very  curious,  efpecially 
about  the  poles,  where  the  fun  is  prefent  for  one  half  of  the  year,  and 
abfent  for  the  other  half*  the  moon  in  winter  fhining  conftantly  without 
letting  from  the  ftfft  to  the  third  quarter,  in  the  fun’s  abfence  *  and  in 
fumrner  the  full  moon  is  never  feen  at  the  poles  *  for  fhe  fets  at  the  firft 
quarter,  and  dies  not  till  the  third,  fave  what  may  happen  on  account  of 
her  latitude. 

All  the  phenomena  of  the  harveft-moon  become  very  plain  by  this  ad¬ 
ditional  part :  and  in  making  fame  trials  I  find,  that,  to  lb  me  places 
of  the  earth,  the  moon  will  not  differ  above  an  hour  in  her  rifing  for  1 5 
nights  together,  but  will  differ  fometimes  2311  in  her  fetting,  within  the 
compafs  of  that  15  days*  and  for  the  next  1 5  fhe  will  fet  within  ih  of  the 
fame  time,  and  differ  23k  in  her  rifing.  This  is  taken  in  round  numbers, 
but  may  be  confider’d  with  more  exablnefs  by  thofe  who  are  better  ac¬ 
quainted  with  the  celeftial  motions.  I  lhall  only  add,  that  the  places  of 
the  earth  where  th zte  phenomena  happen,  are  thofe  lying  under  the  polar 
circles. 

XXVII.  The  Royal  Society  being  lately  acquainted  with  fome  im¬ 
provements  that  were  faid  to  have  been  made  upon  the  globes  at  Nurem¬ 
berg^  and  defired  to  encourage  and  recommend  the  fame  *>,  I  am  obliged 
to  return  you  my  moll  grateful  acknowledgments  for  your  kind  inter- 
pofition  in  behalf  of  mine.  It  is  fufficientiy  known,  that  works  of  art, 
made  in  our  own  country,  have,  for  the  molt  part,  a  degree  of  exadtnefs 
much  fuperior  to  thofe  of  foreign  countries  :  and  I  hope  I  may  be  allow¬ 
ed  to  fay  in  particular,  and  without  difparagement  to  the  performances  of 
others,  that  my  globes  will  be  found,  upon  examination,'  as  truly  made, 
as  accurate,  and  as  well  adapted  for  the  purpofes  of  Geography  and  Aftro- 
nomy,  as  any  now  extant.  For  (not  to  mention  that  the  terreftrial  is 
formed  from  the  beft  maps  that  could  be  made  or  procured,  and  con¬ 
tains  no  material  error  in  the  fituation  of  any  places  where  obfervations 
have  been  really  and  truly  made)  the  celeftial ,  upon,  the  niceft  examina¬ 
tion,  will  be  found  to  have  this  advantage  above  all  others,  that  the  fi¬ 
gures  of  the  conftellations  there  given,  were  originally  dilineated  by  a  gen¬ 
tleman,  whofe  fkill  in  performances  of  this  nature  was  very  well  known 
and  allowed  *  under  the  dire&ion  of  the  Great  Dr  Halley ,  to  whofe  kind- 
nefs  my  late  hufband  was  upon  all  occafions  particularly  indebted.  And 
befides  this,  to  each  ftar  are  added  Bayer' s  letters  of  reference  *  a  circum- 
ffance  extremely  ufeful,  either  for  the  tracing  out  the  path  of  a  comet, 
or  for  deferibing  any  new  phenomenon  in  the  Heavens. 

It  may  be  further  obferved,  that  celeftial  globes,  as  they  are  common¬ 
ly  fitted  up,  are  adjufted  only  to  one  particular  year  *  though  indeed  they 
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may  ferve  without  any  fenfible  error,  during  the  life  of  any  fingle  perfon  ; 

•whereas  mine,  particularly  the  two  greateft,  viz.  of  17  and  28  inches  in 
diameter,  have  this  further  advantage,  that  they  ferve  indifferently  for 
any  age  pad  or  to  come.  For  by  means  of  a  nut  and  fkrew,  which  will 
be  hereafter  defcribed,  the  globe  is  made  to  turn  round  an  iron  axle ; 
whereby  the  pole  of  the  equator  (though  fixed  in  common  globes)  is 
made  here  to  revolve  about  the  pole  of  the  ecliptic,  and  reprefents  the 
flow  motion  forwards  obferved  among  the  fixed  ftars,  but  really  owing 
to  the  flow  motion  backwards  of  the  equinoctial  points. 

Upon  this  account  it  is,  that  the  conflellation  of  Aries  is  got  into  the 
fign  of  'Taurus ,  and  the  conflellation  of  Taurus  into  that  of  Gemini ,  and 
fo  of  the  reft.  Hence  likewife  it  is,,  that  ftars  which  rofe  or  fet  at  par¬ 
ticular  feafons  of  the  year  in  the  times  of  Hefiod ,  Eudoxus y  Virgil ,  Pliny , 

&c.  by  no  means  anfwer  at  this  time  to  their  defcriptions  *,  but  by  the 
improvement  I  am  here  fpeaking  of,  my  globes  (allowing  for  the  pre- 
ceffion  of  the  equinox ,  as  it  is  called,,  i.  e.  one  degree  in  72  years)  may,, 
without  any  trouble,  be  adj  lifted  to  the  accounts  given  by  any  of  thole 
writers. 

By  this  means  likewife,  every  one  may  judge  of  the  truth  of  ancient 
obfervations  without  the  labour  of  a  tedious  calculus ,  which  fome  are  not 
able,  and  others  are  not  willing,  or  at.  leifure,  to  go  through.  By  this 
•means  likewife,  fome  paftages  in  thofe  ancient  writers  may  be  corrected, 
when  manufcripts  afford  no  affiftance.  For  thefe  frequently  fuffer  by: 
the  hands  they  go  through,  whiift  the  Heavens  remain  invariably  the  fame. 

As  by  this  apparent  motion  in  the  Heavens,  not  only  the  longitudes , 
declinations,  and  right  afcenjions ,  of  the  fixed  ftars  are  affeCled,  but  the 
pofition  of  the  colures  is  of  courfe  altered  ;  yet  by  the  help  of  this  con¬ 
trivance  all  may  be  reftored,  and  the  age  of  an  author  in  fome  fort  be 
afcertained. 

The  famous  aftronomical  argument  likewife  of  Sir  I  Newton ,  in  his: 

Chron.p.  86,  87,  &c.  may  hereby  be  more  particularly  enquired  into, 
and  considered  ;  all  which  ufes  will  be  fpeedily  fhewn  and  demonftrated 
by  a  regular  feries  of  propofitions,  in  a  treatife,  as  I  am  well  allured, , 
that  is  preparing  for  the  prefs,  by  the  Rev.  and  Learned  Mr  George  Co~ 
ftard ,  Fellow  ol  PVadham  College ,  in  Oxford. 

Thefe,  Sir,  are  fome  of  the  great  advantages  of  my  globes  over  others 
and  I  therefore  hope  they  will  merit  the  encouragement  of  a  Society 
founded  for  promoting  real  and  ufeful  learning  ;  and  that  the  importation. 

©i  any  globes  from  abroad  may  bei  rendered  lefs  neceflary,  if  not  entirely - 
ufelefs. 
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H  E  theory  of  fprings  not  only  is  of  great  life  in  the  more 
curious  parts  of  mechanicks,  as  the  ftrubture  of  watches, 
hut  may  give  light  to  many  operations  of  nature,  there  being  few  fubftan- 
ces  but  what  are  endued  with  fome  degree  of  elafticity ;  and  particularly 
the  bodies  of  animals,  and  of  vegetables  likewife,  being  known  to  confift, 
in  a  great  meafure,  if  not  wholly,  of  organs  ftrongly  elaftic.  For  which 
reafon  it  is  not  to  be  wondered  at,  that  this  theory  has  engaged  the 
thoughts  of  ieveral  eminent  Mathematicians  of  the  laft  and  prefent  age  ; 
as  Dr  Hook ,  Mr  John  Bernouilli ,  M.  Camus ,  &c.  But,  as  all  that  I 
have  yet  feen  upon  this  fubjedt  goes  no  further,  than  to  compare  the 
effedls  of  different  fprings  one  with  another  in  one  cafe  only,  where  they 
are  fuppofed  to  be  bent  to  the  fame  degree,  and  that  without  fhewing 
how  the  effedt  of  any  of  them  may  be  reduced  to,  or  compared  with, 
that  of  any  other  natural  caufe,  I  flatter  myfelf,  that  the  general  propor¬ 
tion  I  am  going  to  lay  down  may  merit  your  attention,  both  on  account 
of  its  fimpiicity,  and  of  its  comprehending  all  poffible  cafes  of  a  body 
adting  upon  a  lpring,  or  a  fpring  upon  a  body,  where  no  other  power  in¬ 
tervenes  :  and  alfo  of  its  reducing  the  effedt  to  that  moft  known  and 
(imple  one,  the  effedt  of  gravity  upon  falling  bodies.  In  order  to  which 
to  prevent  any  mifapprehenfion,  it  will  be  proper  to  fix  the  meaning  of 
fuch  terms  as  I  fhall  have  occafion  to  make  ufe  of. 

1.  By  a  fpring,  I  mean  a  body  of  any  ihape  perfedtly  elafiic. 

2.  By  the  natural  fituation  of  a  fpring,  I  mean  the  fituation  it  will 
reft  in,  when  not  difturbed  by  any  external  force. 

3.  By  the  length  of  a  fpring,  I  mean  the  greateft  length,  through 
which  it  can  be  forced  inwards.  This  would  be  the  whole  lengh,  were 
the  fpring  confidered  as  a  mathematical  line  •,  but  in  a  material  fpring  is  the 
difference  between  the  whole  length  when  the  fpring  is  in  its  natural  fitu¬ 
ation,  and  the  length  or  fpace  it  takes  up  when  wholly  compreffed  or 
clofed. 

4.  By  the  ftrength  of  a  fpring,  I  mean  the  leaft  force  or  weight, 
which,  when  the  fpring  is  wholly  compreffed  or  clofed,  will  reftrain  it 
from  unbending  itfelf. 

5.  By  the  fpace  through  which  a  fpring  is  bent,  I  mean  that  fpace  or 
length  through  which  one  end  of  the  fpring  is  removed  from  its  natural 
fituation. 

6.  By  the  force  of  a  fpring  bent  or  partly  clofed,  I  mean  the  leaft 
force  or  weight,  which,  when  the  fpring  is  bent  through  any  fpace  lefs 
than  its  whole  length,  will  confine  it  to  the  ftate  it  is  then  in,  without 
fu Bering  it  to  unbend  any  farther. 


This 
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This  being  premifed,  I  fhall  next,  for  the  foundation  of  what  follows, 
lay  down  a  principle,  which  was  verified  by  experiment,  in  the  prefence 
of  our  Royal  Founder  about  70  years  ago,  by  *  Dr  Hook  ;  and  has  been 
lately  confirmed  by  the  accurate  hand  of  Mr  George  Graham. 

Ut  Tenfio,  fic  Vis :  That  is,  if  a  fpring  be  forced  or  bent  inwards,  or  Princjple.- 
drawn  outwards,  or  any  way  removed  trom  it’s  natural  fituation,  it’s  re- 
fiftance  is  proportional  to  the  fpace  by  which  it  is  removed  from  that 
fituation.  '  :- 

Thus,  if  the  fpring  C  L,  Fig.  36.  refting  with  the  end  L  againft  any 
immoveable  fupport,  but  otherwife  lying  in  it’s  nature  fituation,  and  at  full 
liberty,  fhall,  by  any  force,  p,  be  prefled  inwards,  or  from  C  towards  L, 
through  the  fpace  of  one  inch,  and  can  be  there  detained  by  that  force 
p,  the  refiftance  of  the  fpring,  and  the  force  p,  exadfly  counterbalancing 
one  another ;  then  the  force  2  p ,  will  bend  the  fpring  thro’  the  fpace  of 
2  inches,  3P  thro’  3  inches,  \p  thro*  4  inches,  &c.  the  fpace  Cl,  Fig. 

37.  thro’ which  the  fpring  is  bent,  or  by  which  the  end  C  is  removed 
from  it’s  natural' fituation,  being  always  proportional  to  the  force  which 
will  bend  it  fo  far,  and  will  detain  it  fo  bent. 

And  if  one  end  L  be  fattened  to  an  immoveable  fupport,  38. 
and  the  other  end  C  be  drawn  outwards  to  /,  and  be  there  detained  from 
returning  back  by  any  force  p,  the  fpace  C  /,  thro’  which  it  is  fo  drawn 
outwards,  will  be  always  proportional  to  the  force  p,  which  is  able  to 
detain  it  in  that  fituation. 

And  the  fame  principle  holds  in  all  cafes,  where  the  fpring  is  of  any 
form  whatfoever,  and  is,  in  any  manner  whatfoever,  forcibly  removed 
from  it’s  natural  fituation. 

Here,  Sir,  I  prefume,  you  will  think  it  material  to  take  notice,  that, 
the  elaftick  force  of  the  air  is  a  power  of  a  different  nature,  and  gover¬ 
ned  by  different  laws,  from  that  of  a  fpring.  For  fuppofmg  the  line 
L  C,  Fig.  36.  to  represent  a  cylindrical  volume  of  air,  which,  by  com- 
preffion,  is  reduced  to  L /,  Fig.  37.  or,  by  dilatation,  is  extended  to 
L  l,  Fig.  38.  it’s  elaftick  force  will  be  reciprocally  as  LI,  Fig.  36, 
and  37.  whereas  the  force  or  refiftance  of  a  fpring  will  be  directly  as 
CL  .  # 

I  now  proceed  to  my  general  propofition,  and  it’s  corollaries  -,  in 
which  if  I  fhall  happen  at  any  time  to  exprefs  myfelf  with  lefs  accu¬ 
racy,  as  in  making  weights,  times,  velocities,  &c.  to  become  promif- 
cuoufly  the  fubjedts  of  geometrical ,  or  arithmetical  operations,  I  defire, 
once  for  all,  to  be  underftood,  not  as  fpeaking  of  thofe  quantities 
themfelves,  but  of  lines,  or  numbers,  proportional  to  them. 

If  a  fpring  of  the  ftrength  P,  and  the  length  C  L ,  Fig.  39-  lying  Theorem. 
at  .full  liberty  upon  a  horizontal  plane,  reft  with  one  end  L  againlt 
an  immoveable  fupport;  and  a  body  of  the  weight  M,  moving  with 
the  velocity  V ,  in  the  dire&ion  of  the  axis  of  the  fpring,  ftrike  direbtly 

*  Lemures  de  Potentia  rejiitxtwa,  1678. 

VOL.  X.  Part  i.  Y 


upon 


1 6  2 


7he  AStion  of  Spring?, 

upon  the  other  end  C,  and  thereby  force  the  fpring  inwards,  or  bend  it 
thro"  any  fpace  C  B  *,  and  a  middle  proportional,  C  G,  be  taken  between 

M 

the  line  Cl  x  — ,  and  2 a,  a  being  the  height  to  which  a  heavy  body 

would  afcend  in  vacuo  with  the  velocity  F*,  and,  upon  the  radius  R  == 
CG,  be  eredted  the  quadrant  of  a  circle  G  F A\  I  fay, 

1.  When  the  fpring  is  bent  thro’  any  right  fine  of  that  quadrant,  as 
C  B ,  the  velocity  v  of  the  body  My  is,  to  the  original  velocity  Vy  as 

,  BF 

the  co-fine  to  the  radius :  that  is,  v  =  V  x  — 

R 

2.  The  time  t  of  bending  the  fpring  thro’  the  fame  fine  CBy  is  to  X 
the  time  of  a  heavy  body’s  afcending  in  vacuo  with  the  velocity  Vy  as  the 

corresponding  arch  to  2  a:  that  is  t  =  X  x 


GF 


2  a 


Demonstra-  i.  While  the  fpring  is  bending  thro’  the  fpace  C  By  let  the  fpace, 
tton.  thro’  which  it  is  at  any  time  bent,  be  called  xy  r  the  time  of  bending  it 
thro’  the  fpace  xy  and  v  the  velocity  of  the  body  at  the  end  of  the  time 
x ;  and  let  CL  =  Ly  CB  =  /. 

Then,  if  p  be  the  force,  with  which  the  fpring,  when  bent  thro* 
the  fpace  xy  refills  the  motion  of  the  body ;  by  Dr  Hook’s  principle,  L  ; 

*  :  :  P  :  p  =  — . 

JLj 

And  fince,  in  the  cafe  of  forces  that  adt  uniformly,  the  quantities  of 
motion  generated  are  proportional  to  the  generating  forces,  and  the  times 

jointly,  if  Mv  be  the  nafcent  quantity  of  motion  taken  from  the  body 

in  the  nafcent  time  r,  MV :  —  M  v  ::  MX  :: 


by  the  refinance 
Pxr 


or. 


L 

VPxr 


L  '  MLX' 

Alfa,  fince,  in  the  fame  cafe  of  forces  adling  uniformly,  the  fpaces 
are  proportional  to  the  velocities,  and  the  times  jointly,  x  :  2  a  : :  u  r  : 

_  .  XVx 

VXy  or  t  = 


2a  u 


nr^-l  r  VPX  XV X  *  VZP  XX 

inereiore,  —  u  =  — ■  ■  T  —  x  - — or,  2  u  v  —  — 


M  LX  2  an 


ML  a 


and  the 


V*Px* 


r  *  J:  a  ~ 

fluents  of  thefe  two  quantities  are  u2  and - , .  But  the  former 

n  2  Ml% 

of 
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oi  tkefe  WaS  V 2  3  when  x,  and  confequently,  tho  latter  was  nothing ; 

yipx*  yipx* 

therefore  u 2 —  V2  —  1 —  — ttV'"-»  or  ua  =  — 


But,  by  the  conftrudtion. 


2  ML  a 

2  A/Xa 


2  ML  a 

9 

R2 ;  therefore,  u2  =  Vz 


yi$i  r*  —  xz 

,  or,  u2  =  V 2  x  - — - 5  and,  when  sc  becomes  equal  to  U  and 


R* 

v  to  Vy  v2  =  V2  X 


A2 
Ri  —  lz 

rT~ 


y  and,  by  the  property  of  the  circle,  Rz 


BFZ  BF 

l2  being  equal  to  B  Fzy  v2  =  Vz  x  — — ,  or  v  =  V  x  — E.  D.  i°. 
p  ^  R2  R  ^ 

•  v  _  .  • 

.  T  Jf %  Ri  — —  $£ 

2.  We  have  above,  — - ;  and  u2  =  V2  x  * — — •,  or*  o  =  Fx 


2  ^  u 


A2 


*• 


£ 

Rx 


therefore,  ;  =  TJl  x 


20 


VXy/R2  —  tf2  ’ 


or,  r  =  —  x 
2a 


✓  i£2  —  tf2 

Now  let  CD,  D/g*.  40.  be  equal  to  sc ;  and  draw  the  co-fine  DA, 

the  radius  CEy  and  the  perpendicular  ed~x:  then  will  the  triangle 
DEC  be  fimilar  to  the  nafcent  triangle  deE\  and  confequently,  DE  : 

,  _■  CExde  Rx 

de  : :  CE  :  eE  = 


BE 


j  R2  —  x2 


T  .  GE 

Therefore,  r  =  —  x  eEy  and  r  =  T  x  — . 

2  a  2  a 


And  when  a  becomes 


equal  to  CBy  and  r  to  /,  the  arch  G  A  becomes  equal  to  the  arch  G  Fi 


therefore  t  =  ST  x 


GD 


20 


Q.E.D.  20. 
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Whereas  I  have  reprefented  the  fpring  as  retting  againtt  an  immo-  Schoiium  I. 
veable  fupport  at  D,  it  will,  perhaps,  be  objected,  that  no  fupport 
can  be  really  immoveable ;  fince  any  body,  how  great  foever,  may  be 
moved  out  of  it’s  place  by  the  leaft  force.  But  this  objection  may 
eafily  be  removed,  by  fuppofing  the  fpring  to  be  continued  till  it 
becomes  of  twice  the  length  CD,  and  that  a  fecond  body,  equal  to 
My  ftrikes  againft  the  oppofite  end  of  the  fpring  with  the  fame  ve¬ 
locity  in  a  contrary  direction  j  in  which  cafe  the  point  L  will  be  per¬ 
fectly  immoveable. 

Under  this  theorem  are  comprehended  the  2  following  cafes :  Scholium 

T  H- 

Y  2  In 
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In  cafe  i.  The  fpring  is  bent  thro’  it’s  whole  length,  or  is  intireiy 
comprefied  and  doled,  before  the  moving  force  of  the  body  is  confumed, 
and  it’s  motion  ceafes. 

In  cafe  2,  The  moving  force  of  the  body  is  confumed,  and  it*s  mo¬ 
tion  ceafes,  before  the  fpring  is  bent  thro5  it’s  whole  length,  or  wholly 
clofed. 

In  cafe  3.  The  moving  force  of  the  body  is  confumed,  and  it’s  mo* 
tion  ceafes,  at  the  inftant  that  the  fpring  is  bent  thro’  it’s  whole  length, 
and  is  intireiy  clofed. 

For  this  reafon,  and  in  order  to  make  the  following  corollaries  of 
more  ready  ufe,  1  fhall  take  the  liberty  of  diftributing  them  into  3  clafies, 
the  firft  of  which  are  as  general  as  the  theorem  itfelf,  extending  to  all 
the  3  cafes,  but  are  more  particularly  ufeful  in  cafe  1.  The  fecond  clafs 
of  corollaries  extend  to  both  the  fecond  and  third  cafe  *  but  are  more 
particularly  ufeful  in  cafe  2.  The  third  clafs  extend  only  to  cafe  3,  and, 
by  that  means,  are  much  more  fimple  than  either  of  the  former. 

Class  L  When  the  fpring  is  bent  thro’  any  right  fine  C  P,  Fig .  39.  the  lofs 

1  but  If  velocity  *s  t0  ^ie  original  velocity*  the  verfed  fine  to  the  radius, 

* 

more  p  article-  G  P* 

lar  life  in  Of  V — -  V  —  V  X  . 
cafe  1  ; 

'wherein  tbe'  Bp  „  BF  „  R  —  BF 

fpnng  is  for,  fince  v  ==  V  x  — ,  V  - —  v  ==  V  —  V  x  -r-  =  V  x 


‘wholly  clofed \ 
before  the  mo-  ^ 
tion  of  the  bo-  y  ^  ° 


R 


R 


R 


dy  ceafes , 
Coroll.  1. 

Cor  oil.  2. 


R 


When  the  fpring  is  bent  thro’  any  right  fine  CP,  the  diminution  of 
the  fquare  of  the  velocity  is  to  the  fquare  of  the  original  velocity,  as 
the  fquare  of  that  right  fine  to  the  fquare  of  the  radius,  or  V2  —  vz  = 

■y,  CB  ’  ' 

V2  x 


Rz 

BF  B  Fz 

For,  fince  v  =  V  x  — ,  v2  =  V z  x 

R9 


y„  BFZ  Tr  Rz  —  BF2 

V2  X  —  =  Vz  X  - - - =  V%  X 


Rz 

CBZ 


and  V2  —  v1  =  V 2 


Cor  oil.  3. 


Rz  Rz  R2 

When  the  fpring  is  bent  thro’  any  fpace  /,  v  the  velocity  of  the  body 

2 MLa  —  P/2  __  ,  iMa — pi 


is  equal  to  V  x  >/ 


2  ML  a 


or  to  V  x  */ 


2  MLa  —  Plz 

portional  to  v - - ,  or  to  f 

r  ML 


2  Ma 
2  Ma  —  pi 


5  and  is  pro- 


B  Fz  Rz 

For,  fince  v2  V2  x  — - —  =  V2  x 


M 


R2 


Rz 


i  if,  for  P2,  we  fubfti- 


tute 
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2  MLa  zMLa~PF 

tute  it  s  value  — - — ,  we  have  ti2  =  ^x  - 7-^ — - — ,  orv~Vx 


P 


2  MLa 


,  2 MLa  —  Plz 

✓ - ttt - -  *  and,  as  by  Dr  /iwrs  principle,  L  :  /  : :  P  :  p.  or 

2  MLa  r 

r  ,  2 MLa  —  pLl  oMa — p/ 

PlzzpL,  <IJ  ■=:  y  X  */  - - 77— - ,  or,  v  ~  V  x<J  * 


zMLa 


zMa 


V 


But  ,  by  Galileo's  do&rine,  is  a  conflant  quantity;  and  therefore 

.  2  MLa  —  Plz  zMa  — pi 

v  is  proportional  to?  v - — r - „  or.  to  y  - - 

^  r  MZr  M 

The  time  t  of  bending  the  fpring  thro’  any  fpace  /,  is  proportional  to  Coroll.  4. 
the  arch  GF  divided  b y  \l  a-,  l  being  the  right  fine  of  the  arch,  and  R 

=  si  being  the  radius. 

1  .  .  .  GF  ,  7* 

Bor,  by  the  theorem,,  t  —  T  x —  >  and  — ■  is  a  conflant  quantity. 

2d  x  a  1 

The  diminution  of  the  product  of  the  weight  of  the  body  into  the  Coroll.  5. 
fquare  of  the  velocity,  or  (to  uie  the  expreflion  of  fome  late  writers) 
the  diminution  of  the  Vis  viva ,  that  is,  MVZ  —  Mvz>  by  bending  a 

fpring  thro’  any  fpace  /,  is  always  equal  to  — or  t0  — y  s  whereof 

is  the  height  from  which  a  heavy  body  will  fall  in  vacuo  in  a  fecond 
ot  time,  and  C  is  the  celerity,  gained  by  that  fall. 

CB  Z  V2 1 2 

For,  by  Coroll  2.  V2  —  vz  =  V2  x  — —  =  -777-;  and  Rzy  by  the 


Rz 


R' 


conftrudbion,  being  equal  to  V*  . —  VZZ=V*lzX 

p 


2  MLa 


Vz  Cz  Cz  PI2 

But,  by  Galileo's  theory,  —  =  —  therefore,  Vz  — vz  = - —  and 

a  A  2  MLA 

Vn/r  -A/r  P lz  Cz  pi 

MV 2  —  Mvz  =  — 5 =  — T-. 

2  LA  2  A 

The  diminution  of  the  Vis  viva ,  by  bending ,  a  fpring  thro’  any  Coroll.  6, 

Plz 

fpace/,  is  always  proportional  to  ,  or  to  pi:  and,  if  either  the 

L 

p 

fpring  be  given,  or  —  be  given  in  different  fprings,  the.Iofs  of  the  Vis 
viva  will  be  as  / 2 ,  or  as  p 2 . 

For, 


j66 


Coroll.  7, 


The  ABlm  of  Springs 

C*  Plz  Cl  pi  ,  C1  ,  . 

For,  by  Coroll.  5.  MV1  —Mv*  —  — 7—7—  — r  >  — j-  being  a 

7  3  iLA  2  A  A  0 

P  lZ  P 

conflant  quantity,  MVZ — Mv%  is  as  ~pl And,  if  ~  be  given, 

Pz  pz 

MVZ  — Mvz  will  be  as  lz ;  or  as  lz x  •,  or  as  lz x  -7- ;  or  as pz. 

Lz  F 

The  lofs  of  the  Vis  viva,  by  bending  a  fpring  through  it’s  whole  length, 

Cz  PL 

or  by  wholly  doling  it,  is  equal  to - — ,  and  is  proportional  to  PL: 

and,  if  P  L  be  given,  the  lofs  of  the  Vis  viva  is  always  the  fame. 

This  is  evident  from  Coroll.  5.  and  6.  •,  forafmuch  as  l  is  now  equal  to  L . 
If  the  motion  of  the  body  ceafe  when  the  fpring  is  bent  through 


Class  IP. 

Corollaries  of  jp 

more  parties  any  fpace  /,  the  initial  velocity  V  is  equal  to  Cl 

lar  ufe  in  C  afe 
2.  wherein  the  pi 
motion  of  the  \l 


2  ML  A 


,,  or  to  C 


body  ceafes  be-  2  M  A 
fore  the  fpring 


is  wholly 
clofed. 
Coroll.  8. 


For,  by  Cor  oil.  5.  Vz  — vz 


Cz  PL  Cz  pi 

2  MLA  2  MA 


tion  of  the  body  ceafing,  vz  =0.  Therefore  V2 


And  here,  the  mo- 

—  £>P/*  ___  Cz  pi 
iMLA  iMA’ 


or  V~Cl<J- 


~Cv/- 


pl 


Cor  oil.  10. 


2  MLA  '  iMA 

If  the  motion  of  the  body  ceafe,  when  the  fpring  is  bent  through  any 
fpace,  /,  the  time,  t,  of  bending  it,  is  equal  to  1 "  of  time,  multiplied 

m  ML  m  Ml  .  .  . 

by  — -  v  —7 — ,  or  to  r 'x  —  f  - - ,  where  m  is  to  l,  as  the  circum- 

2  2 PA  22 pA 

ference  of  a  circle  to  the  diameter. 

G  F  '*f  r" 
For,  by  the  theorem,  t~T  x  —  ;  and,  by  Galileo's  theory, 


2  a 


Therefore  t- 


1"  GF 
x 


A  2  a% 


Alfo,  by  the  theorem,  vz~Vzx 


;  and  therefore  vz  being 


Fig.  41. 


now  equal  too,  Rz—lz,  and.  Fig.  41.  /  becomes'  the  radius  of  the  cir¬ 
cle  ;  and  l  being  likewife  equal  to  the  right  fine  of  the  arch  G  F,  that  arch 

becomes  a  quadrant,  and  is  equal  to  Therefore  ~~  x - 7 - 

1  4  A  4x2  y/a* 


or  i"x 


Im 


4  \i'  Ax%/  a 


But 
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u  »i  *  *  .  p  A  MLa  l  2  ML 

But  / being  equal  to  R~V — y~  5  —  =  ^  —p — ;  therefore  t  ss  1" 


,  2  Af  Z»  ,, 

x  —7-;  x/  — 5—,  or,  *  =  x"x 
4>/A  P  2 


„  »2  ,  ML 

^  V 


„  m  .  Ml 

i"x  —  / 


2  PA  2  T  2pA’ 

In  the  fame  cafe,  the  time  of  bending  the  fpring  is  proportional  to  Cord!.  11, 
,  ML  .  Ml  *\r  L  - 

v  ry~>  or  to  v  -7-,  and  if— be  given,  t  will  be  as  J  M-9  and,  if 

JL 

L 

both  — ,  and  alfo  M,  be  given,  t  will  always  be  the  fame,  whatever  be 

the  original  velocity,  or  through  whatever  fpace  the  fpring  be  bent. 

If  the  motion  of  the  body  ceafe,  when  the  fpring  is  bent  through  any  Coroll.  1  z. 
ipace  /,  the  product  of  the  initial  velocity,  and  the  time  of  bending  the 

771  C  l 

fpring,  or  Vt,  is  equal  to  1"  x  — -  \  and  is  proportional  to  /,  the  fpace 


4  A 


through  which  the  fpring  is  bent. 
For,  by  Coroll  8.  V"  Cl  s/ 


2  MLA 


»  and,  by  Coroll.  9.  t  =  i"x  — . 


m 

2 


ML  ,  -  mCl  .MLP 

*/  therefore,  Vt—r'x  — ~ 


mCl 


—  1"  x  ;  and,  as  1" 


4  A 


2PA ’  7  '  '  *  '  4A  y  MLP 

tnr  C  and  A,  are  given  quantities,  Vt  is  as  /. 

Hence,  any  two  of  the  three  quantities,  V,  t9  and  /,  being  o-iven. 
the  other  is  readily  determined. 

In  the  fame  cafe,  the  initial  quantity  of  motion,,  or  MV,  is  equal  to  Coroll.  13. 
.  PM  flM 

k/y  or  t0  q  y  >  r— 9 

2  LA  2  A 

•.  »  •  * 

For,  by  Coroll.  8  .  V=CN 

o  !*  cV™. 

2  LA  2  A 


•*n 


*  1 


2  MLA 


2MA 


wherefore  MVnCl 


i inn  ji 


•  11 


PM 


la  the  fame  cafe,  MV  is  proportional  to  l  ox  to  <J  plM,  or  to  c*ffl.  H- 

Pit  P 

-j-,  or  top/1:  And,  if  —be  given,  MV  is.  as  IVM,  or  as  It. 

x  *  *  T  r 

For,  in  the  preceding  Cor  oil.  -7—  is  a  given  quantity  ;  and,  by  Coroll. 

1 1 .  t  is  as  <ML-  —  s/ 

»  P  ‘  v.  .  , 


If 
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If  the  quantity  of  motion  M  V  bend  a  fpring  of  the  ftrength  P,  and 
length  Ly  through  the  fpace  /,  and  be  wholly  confumed  thereby,  no 

different  quantity  of  motion  equal  to  the  former,  as  nMx—y  will  bend 

the  fame  fpring  through  the  fame  fpace,  and  be  wholly  confumed  thereby. 

For,  by  the  preceding  Coroll,  if  the  fpring  be  bent  through  the  fpace  /, 
and  each  of  thefe  quantities  of  motion  be  confumed  thereby,  14  M:  14 

V  V 

nMwMV :nMx-- — .  But  MV~ nMx — ;  and. therefore,  14M—I4n 

n  n 


V 


n 


Therefore  the  quantity  of  mo- 


My  or  i  and  M~nM,  and  Z7— 

'  r  .  ,  i,  i,,  i  ..i.,  .in, . , - 

.  V 

tion  nM  x  —  is  not  only  equal  to  MVy  but  is  compofed  of  an  equal  mafs, 

n 

.and  an  equal  velocity. 

But  a  quantity  of  motion  lefs  than  MVy  in  any  given  ratio ,  may  bend 
the  fame  fpring  through  the  fame  fpace  /,  and  the  time  of  bending  it  will 
be  lefs  in  the  fame  given  ratio . 

For,  let  i  to  n  be  the  given  ratio ;  and  let  the  lefler  quantity  of  motion 

M  .  „  . . 

be  —  xnV\  which  is  to  MVy  as  i  to  n.  Then,  by  CorGll.  14.  the  fpring 

.7171  •  *  r  •  \  \  c.; !\  i  J  _  •  ■  v  i 

M  M  MV  M  MV 

being  given,  14M:14 —  :  :  MV  :  - x  nV  -  j—  xl4 — =■— . 

nn  1  nn  14  M  yin  n 

M  .  MV 

Therefore  the  quantity  of  motion  - — xnVy  being  equal  to - ,  will  bend 

n  n  'ii 

the  fpring  through  the  fame  fpace /. 

Likewife,  by  the  fame  Cor  oil.  MV  is  as  //;  and  /  being  given,  the 

quantity  ot  motion  is  as  t :  Therefore  the  time  of  bending  the  fpring 

will  be  lefs  in  the  fame  ratio  y  as  the  quantity  of  motion  is  lefs. 

A  quantity  of  motion  greater  than  MVy  in  any  ratio  given,  may  be 

confumed  in  bending  the  fpring  through  the  fame  fpace  ;  and  the  time  of 

bending  it  will  be  greater  in  the  fame  given  ratio. 

This  appears  after  the  fame  manner  as  the  preceding,  by  making  n  a 

fractional  number  inftead  of  a  whole  one. 

If  the  motion  ot  the  body  ceafe,  when  the  fpring  is  bent  through  any 

Cz  PI2  C2  pi 

fpace  ly  the  initial  Vis  viva ,  or  MV 2 y  is  equal  to  — or  to— 

;  ^  2 LA  2 A 

PI2 

and  2 aM~  — - —  —pi. 


L 


For,  by  Coroll.  8.  V  =  Cl  4  ■ 
:  therefore  MV2 


=  C4 ■ 


pi 


or  V‘ 


C2 l2  P_ 
\  IlMLA 


2  ML  A  T  2  MA 

C2pl  ,  r  _ . _  _  C*P/*  dpi  V2P2l 1  V2pl 

=  — :  therefore  MV1  = — — —  =  — -T  =  — - —  =  — 
iMA  2  LA  2  A  2  La  2  a 


In 
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PI* 


In  the  fame  Cafe,  the  initial  Vis  vim  is  proportional  to  — -  =  pi  and  CW/.  19. 

J~d 

P 

if  —  be  given,  the  Vis  viva  is  as  /%  or  as  pz , 

C 2 

For,  in  the  preceding  Coroll.  —  being  a  given  quantity,  the  Vis  viva 

A 

PI*  .  P 

is  as  — -  'zzph  and,  if  —  be  given,  it  will  be  as  or  as  pz\  for* 

XJ  -M 

afmuch  as  p  and  /  increafe  in  the  fame  proportion. 

If  the  Vis  viva ,  M/72,  bend  a  fpring  thro1  the  fpace  /,  and  be  Carol!,  20. 
totally  confumed  thereby,  any  other  Vis  viva ,  equal  to  the  former,  as 

Vz 

nnMx  — ,  will  bend  the  fame  fpring  thro*  the  fame  fpace,  and  be 
nn 

totally  confumed  thereby. 

P  . 

For,  the  fpring  being  the  fame,  —  is  given  •,  and  therefore  by  Cor  oil. 

19.  the  Vis  viva ,  which  will  be  confumed  in  bending  the  fpring  thro* 
the  fpace  /,  is  as  l 2 . 

But  the  time,  in  which  the  fame  fpring  will  be  bent  thro5  the  Cor  oil.  2 1 . 

V* 

fame  fpace,  by  the  Vis  viva  nnMx  —  ,  will  be  to  the  time,  in  which 
r  nn 

it  is  fo  bent  by  the  Vis  viva  M  x  P2,  as  n  to  1*,  n  being  any  whole 
or  fra&ional  number. 

For,  by  Coroll.  11.  fince  is  given,  the  time  is  as  VM» 

If  the  motion  of  the  body  ceafc,  when  the  fpring  is  bent  thro*  it's  Class  lit. 

11.  .1  •  1  »1  1  r  i  .1  '  *-*-i  — 1  -  rr  --  - Corollaries  in 

cafe  3.  here¬ 
in  the  motion 
cf  the  body 
ceafes ,  at  the 


whole  length,  or  is  wholly  clofed,  the  initial  velocity  V  is  equal  to 


Cy/ 


PL 


iMA 

For,  by  Coroll.  8.  V  ~  C  .  and  l  being  now  equal  to  L 

^  nvholly  clofed • 

,  t  ,  r  PL  Cor  oil.  22. 

Fig.  42.  p  becomes  equal  to  Pj  and  therefore  V~C\l 

PL 

In  the  fame  cafe,  the  initial  velocity  V  is  proportional  to  *  Coroil'  2  3* 


For  —j,  in  the  preceding  Cor  oil.  is  a  given  quantity. 


VOL.  X.  Part  i. 


Z 


In 


xyo 

Carol/,  24* 

*K 

Cor  oil.  2$. 


Coroll.  260. 


CorolL,  2J, 


Car-oil,  2  S. 


CorolL  29, 
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In  the  fame  cafe,  if  P  L  be  given,  either  in  the  fame,  or  in  different 
fprings,  the  initial  velocity  V  is  reciprocally  as  V  M. 

This  is  plain  from  the  preceding  CorolL 

If  the  motion  of  the  body  ceafe,  when  the  fpring  is  wholly  clofed,  the 
produdt  of  the  initial  velocity,  and  the  time.,  fpent  in  clofing  the  fpring, 

mCL 

or  Vt,  is  equal  to'i"  x  — ~y  and  is  proportional  to  L,  the  length  of 


4  A 


the  fpring. 


For,  by  CorolL  22.  T  =  CV 


PL 

and,  by  Coroll.  id.  t  =  ir/  x 
2  MA  1 

m  ML  ,  r  mCL  C 

—  V  --  :  taerefore,  Vt~  1  x - —•$  and  1  ,  m  and  — being  gi- 

2  2  PA  4  A  A  &  0 

*  ■  >  - 

ven  quantities,  Vt  is  as  L. 

In  the  fame  cafe*  the  initial  quantity  of  motion,  or  MVy  is  equal  to 

p-  .P'LM 
L.  v 


2  A 

For,  by  Coroll .  23.  F  =  CV 


PL 

2MA' 


In  the  fame  cafe,  MV  is  proportional  to  *jPLMy  or  to  Pt:  and,  if 
PL  be  given,  either  in  the  lame,  or  different  fprings,  M  V  is  as  y/ M. 

C 

This  appears,  partly,  from  the  preceding  CorolL  where  is  a  given 

v  A 

quantity  •,  and,  confequently,  MV  is  as  v  PL  My  and  PL  being  given,,, 

ML  ' 

MV  is  as  v7 Mi  and,  partly,  from  CorolL  1 1.  where  /  is  as  ^  ,  and*. 

confequently,  Pi  is  as  %/ P LM.. 

P 

In  the  fame  cafe,  if  be  given,  either  in  the  fame,,  or  in.  different 

JLa 

fprings,  the  initial  quantity  of  motion  is  as  the  length  of  the  fpring 
into  the  time  of  bending  it. 

For,  by  CorolL  27.  MV  is  as  Pty  and,,  if  P  be  as  Ly.MV  is  as  Lt. 

If  the  quantity  of  motion  MV  bend  a  fpring  thro’  it’s  whole  length, 
and  be  confumed  thereby,  no  other  quantity  of  motion  equal  to  the  tor-. 

V 

mer,  as  n.M  x  —  v  will  clofe  the  fame  fpring,  and  be  wholly  confumed. 

■  ti  « 

thereby. 

This  is  proved  in  the  fame  manner  as  CorolL  1 5.  putting  only  L  for  L 
But  a  quantity  of  motion  lefs  or  greater  than  M  F,  in  any  given  ratio 
may  clofe  the  fame  fpring,  and  be  wholly  confumed  in  clofing  it ;  and 

_  -  •  "  '  ~  "  .  the. 


CorolL  30, 
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the  time  fpent  in  clofing  the  fpring  will  be  refpedively  lefs  or  greater, 
in  the  fame  given  ratio. 

This  is  eafily  proved  from  Coroll.  i6. 

If  the  motion  of  the  body  ceafe,  when  the  fpring  is  wholly  clofed,  the  Coroll  31. 

C2PL 

initial  Vis  viva,  or  MV2,  is  equal  to  - —  :  and  2a P L. 

2  yi 

PL  C 2  P  L 

For,  by  Coroll.  22.  — 7-7-;,  or  V2  <= — — or  MV2  = 


iMA 


2  MA 


C2PL 


V2PL 


2  A  2  a 

In  the  fame  cafe,  the  initial  Vis  viva  is  as  the  redangle  under  the  Coroll  3  2. 
flrength  and  length  of  the  fpring. 

CZPL  ,  C2 


For,  by  the  preceding  Coroll.  MV2  = 
quantity  •,  wherefore  MV2  is  as  PL . 


2  A 


',  and 


A 


is  a  given 


In  the  fame  cafe,  if  —  be  given,  the  initial  Vis  viva  is  as  P2,  or  as  Coroll  33- 


L2. 


This  is  evident  from  the  preceding  Coroll. 

If  the  Vis  viva  M  V2  bend  a  fpring  thro’  it’s  whole  length,  and  be  Coroll  34, 
confumed  in  clofing  it,  any  other  Vis  viva  equal  to  the  former,  as  nn 
V2 

Mx  — ,  will  clofe  the  fame  fpring,  and  be  confumed  thereby. 


This  is  evident  from  Coroll.  32. 

/  V2 

But  the  time  of  clofing  the  fpring  by  the  Vis  viva  nn  Mx  — ,  willbe  Coroll.  35. 

nn 

to  the  time  of  clofing  it  by  the  Vis  viva  MV %  as  n  to  r. 

For,  by  Coroll.  11.  fince  the  fpring  is  given,  the  time  is  as  V  M. 

If  the  Vis  viva  M  V2  be  wholly  confumed  in  clofing  a  fpring  of  Coroll.  36, 
the  flrength  P,  and  length  L  j  the  Vis  viva ,  nn  MV 2 ,  will  be  fufficient 
to  clofe, 

1.  Either  a  fpring  of  the  flrength  nnP ,  and  length  L* 

2.  Or  a  fpring  of  the  flrength  nP ,  and  length  nL. 

3.  Or  of  the  flrength  P,  and  length  nn  L. 

4.  Or,  if  n  be  a  whole  number,  the  number  nn  of  fprings,  each 
of  the  flrength  P,  and  length  L,  one  after  another. 

For,  MV2  :  nn  MV2  :  :  P L  :  nn  PL\  and  therefore,  by  Coroll.  32. 
the  Vis  viva,  nn  MV 2,  will  clofe  any  fpring  that  has  nn  PL  for  the 
produd  of  it’s  flrength  and  length.  But  nnP L  is  compofed  either 
of  nn  P  x  L,  or  of  n  P  x  n  L,  or  of  P  x  nn  L. 

Alfo  the  lofs  of  the  Vis  viva ,  in  bending  a  given  fpring,  being  al¬ 
ways  the  fame,  by  Coroll.  7,  and  the  Vis  viva ,  MV 2  being  wholly  loft 

Z  2  ~ 


\jz 


ScHOLrUM 

III. 
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in  bending  a  Tingle  fpring  P  L  *,  the  lofs  of  the  Vis  viva,  nn  M  V1,  in 
clofing  one  fuch  fpring,  will  be  M  Vz  ;  and  it’s  lofs  in  clofing  a  fecond 
fuch  fpring,  will  again  b cMVz,  and  Toon:  confequently,  the  number 
nn  of  fuch  fprings  will  be  clofed  one  after  another,  by  that  time  the  Vis 
viva,  nnM  V 2 ,  is  wholly  confumed. 

If  the  fpring,  inftead  of  being  at  firft  wholly  unbent,  as  we  have  hi¬ 
therto  confidered  it,  be  now  fuppofed  to  have  been  already  bent  through 
fome  fpace  CB,  before  the  body  (trikes  it;  and  the  velocity  of  the  body 
be  required,  'after  the  fpring  is  bent  through  any  further  fpace,  BD,  Fig. 
43.  this  cafe,  as  well  as  the  three  other  above- mention’d,  will  be  found 
to  come  under  our  theorem. 

For,  if  v  be  the  velocity  with  which  the  body  is  fuppofed  to  (trike 
againft  the  bent  fpring  at  B ,  it  is  evident,  that  this  may  be  confidered, 
either  as  the  original  velocity,  or  as  the  remainder  of  a  greater  velocity  V , 
with  which  the  body  might  have  (truck  upon  the  fpring  at  C ,  and  which, 
upon  bending  the  fpring  from  C  to  B,  would  now  be  reduced  to  v.  For, 
in  either  cafe,  the  effect  in  bending  the  fpring  from  B  to  D ,  will  bdlex- 
adlly  the  fame. 

In  order,  therefore,  to  determine  this  imaginary  velocity  V ,  let  a  mid- 

M 

die  proportional,  BF,  be  taken  between  CL  x~,  and  2  a,  a  being  the 

height  to  which  a  body  will  afeend  in  vacuo  with  the  velocity  v  ;  draw 
BF  prependicular  to  CB,  and,  with  the  radius  CF,  deferibe  the  qua¬ 
drant  CGFEA.  Then  will  our  prefent  cafe  be  exactly  reduced  to  that 
of  the  theorem;  CB,  CD,  reptelenting  the  (paces  through  which  the 
fpring  is  bent;  BF  and  DE  the  velocities  in  the  points  B  and  D-,  GF 
and  GE  the  times  of  bending  the  fpring  through  the  fpaces  CB,  CD* 
and  CG  reprefenting  the  imaginary  velocity  V,  with  which  the  body 
might  have  (truck  the  fpring  at  C. 

For,  by  the  theorem*  BF 2 :  CG2  : :  v2  :  V2 ;  and  v2  : 7  2  : ;  *  :  a. 

a  -n  7-  LM  , 

But  BF2  — -  2  a  x  — ~  v  by  the  conftruc- 


Therefore  CG2~  BF2  x 


tion 


2  aLM  a. 


ce. 


P  * 
iaLM 


as  in  the  con- 


and,  confequently,  CG2 
ftrudtion  of  the  theorem. 

From  this  cafe  we  (hall  draw  a  few  corollaries,  as  well  for  their  ufeful- 
nefs  upon  other  occafions,  as  to  lhew  how  the  theory  of  fprings  may  be 
fafely  applied  to  the  adtion  of  gravity  upon  afeendin g  or  fallln *  bodies 
If  the  body  M,  with  the  velocity  vy  fufficient  to  carry  it.  tothe  height 
(trike  at  B,  upon  a  fpring  already  bent  through  the  fpace  C B~I  * 
and  do  thereby  bend  it  through  fome  farther  fpace  BD  =s-,  at  the  end  of 
which  fpace,  or  at  D,  the  body  has  a  velocity  fufficient*  to  carry  it  to 

_ 2 xML —  Psx  2 1 

_  a  ML  - 

For» 


fome  height,  as  t  i  then  *== 
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For*  by  the  theorem,  art::  BFZ :  DE*y  or  t>E 2  =  BFZ  x 
zaML 


m 


£ 

OC. 


€  2  sML 

x  —  or  DE1  =  — - — . 
«  P 


Alfo,  FF*  -f-  CZ>2  =  CEZ  =  CF2  =  FF2  -jr  CF2 ,  that  is. 


ztML 


jp  F  ~jp  2  Is  ““I-*  sz  — 
or  iiML  ■=  2 cc ML 


2  a  ML 


r  ^  •>  or 


2iML  2  a  ML 


p 

•  X  2l-\-s. 


2  Is 


If  the  motion  of  the  body  ceafe  upon  bending  the  the  fpring  through  CorelL  ^ 
the  fpace  BD  —  sf  that  is,  if  t  =  q . ;  then  the  height  to  which  the  body  " 

might  afcend  in  vacuoy  with  the  velocity  vy  or  a 


 Ps  X  2/ 


2  ML 


for,  by  the  laft,  when  t  —  0,  2  a  ML  =  Pr  x  2/  *-{-  r- 

If  py  the  force  of  the  fpring  when  bent  through  the  fpace  CF,  be  Coroll.  3^. 
equal  to  My  the  weight  of  the  body  3  the  height  to  which  the  body 
would  afcend  in  vacuo  with  the  velocity  vy  is  to  the  fpace  through  which, 
it  will  bend  the  fpring,  by  ftriking  upon  it  at  F  with  that  fame  velocity* 
as  2/  s  to  2/,  or  a  :  s  ;  :  2/  -\-s  :  2/. 

For,  by  the  laft,  «  =  3  and  being  equal  to 

J  %ML  L  &  ^  L 


—  - — — - 3  and,  if  p  ~  My  &  =  r  x - i — . 

2MI  ^  2/ 


It  p  =  Af,  and  p  do  alfo  continue  conftantly  die  lame  while  the  fpring  Coroll,  40. 
is  bending  from  F  to  D  (both  which  fuppofitions  are  neceflarily  made  in 
reducing  the  addon  of  a  fpring  to  that  of  gravity  upon  an  ^tending  bo¬ 
dy),  the  fpring  muft  be  of  an  infinite  length  ;  and  /,  the  fpace  through 
which  it  was  bent  before  the  body  (buck  it,  mull  alfo  be  of  an  infinite 
length  ;  and  the  fpace  FD,  through  which  the  fpring  will  be  further 
bent,  muft  be  equal  to  the  height  the  body  can  afcend  to  with  the  ve¬ 
locity  Vy  or  a  =  s. 

For,  by  the  laft,  when/>  =  Mr  a  :  s  : :  2 1  -j-  s  :  2 1  y  and  the  refinan¬ 
ces  of  the  fpring  atZ)  and  F  being  refpedtively  as  CD  and  CF,  that  is,  as 
/  -f -  s  and  / ;  fince  thofe  refiftances  are  now  fuppofed,  equal  to  one  another* 
we  muft,  upon  that  fuppofition,  confider  l  s  as  equal,  to  / ;  and  adding 
l  to  each,  2/  — J--  s  =  2/,.  that  is,  /  muft  be  infinitely  greater  than  and 
then  a  :  s  : :  2  /  :  2  /,  qr  a .  = 

In  this  propofition,  and  all  it's  corollaries,  except  the  4  Taft*  we  have  Scholia** 
confidered  the  fpring  as  being,  at  firft,  wholly  unbent,  and  then  acted IV- 
upon  by  a  body  moving  with  the  velocity  V>  which  bends  it  through 
feme  certain  fpace  :  But,  as  we  fuppofe  the  fpring  to  be  perfedlly  elaftic,. 

the  propofition  and  corollaries  will  equally  hold,  if  the  Ipring  be  fuppofed 
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to  have  been,  at  firfb,  bent  through  that  fame  fpace,  and,  by  unbending 
itfelf,  to  preis  upon  a  body  at  reft,  and  thereby  to  drive  that  Body  be¬ 
fore  it,  during  the  time  of  it’s  expanfion  :  Only,  V ,  inftead  o f  being  the 
initial  velocity,  with  which  the  body  ftruck  the  fpring,  will  now  be  the 
final  velocity,  with  which  the  body  parts  from  the  fpring  when  wholly 
expanded. 

If  the  fpring,  inftead  of  being  preffed  inwards,  be  drawn  outwards  by 
the  a&ion  of  the  body,  we  need  only  make  L  the  greateft  length  to  which 
the  fpring  can  be  drawn  out  beyond  it’s  natural  fituation,  without  preju¬ 
dice  to  it’s  elafticity,  l  any  leffer  length  to  which  the  fpring  is  drawn  out¬ 
wards,  P  and  p  the  forces,  which  will  keep  it  from  reftoring  itfelf  when 
drawn  out  to  thofe  lengths  refpe&ively,  and  the  propofition  will  equally 
Bold  good  :  as  it  will  alfo,  if  the  fpring  be  luppofed  to  have  been  already 
drawn  outwards  to  the  length  /,  and,  in  reftoring  itfelf,  to  draw  the  body 
after  it :  only,  in  this  latter  cafe,  P,  the  initial  velocity  in  the  propofition, 
will  now  be  the  final  velocity,  as  in  Scholium  IV. 

Our  propofition  equally  holds  good,  when  the  fpring  is  of  any  form 
whatfoever,  provided  L  be  always  underftood  to  be  the  greateft  length  it 
can  be  bent  or  drawn  to  from  it’s  natural  fituation,  /  any  leifer  length,  and 
P,  p,  the  forces  which  will  confine  it  to  thefe  lengths.  For  Dr  Hook\ 
principle  extends  to  fprings  of  any  form. 

I  have  been  at  the  trouble  of  drawing  fo  great  a  number  of  corollaries 
from  this  propofition,  becaufe,  in  the  controvcrfy  about  the  force  of  bo¬ 
dies  in  motion,  I  have  obferved  both  parties  to  fupport  their  opinion  by 
arguments  taken  from  the  theory  of  fprings ;  and  I  was  willing  impartially 
to  iurnifh  them  both  with  means  to  examine  into  the  truth  or  falfehood 
of  one  another’s  reafonings.  I  had  thoughts  myfelf  of  making  ufe  of 
fome  of  thefe  corollaries  for  that  purpofe,  being  for  from  thinking  that 
the  difpute  is  about  words  only  ;  but  this  letter  is  already  drawn  out  to 
too  great  a  length;  and  before  I  have  leifure  to  write  again,  I  may  pofiibly 
be  prevented  by  a  better  hand,  which,  I  hope,  may  put  an  end  to  a  dif¬ 
pute  thas  has  too  long  pefter’d  the  Learned  World. 

An  inquiry  in -  II.  Mechanical  forces  may  be  reduced  to  two  forts  *,  one  of  a  body  at 
to  the  Mca*  reft,  the  other  of  a  body  in  motion.  The  force  of  a  body  at  reft,  is  that 
fure  of  a  body  lying  ftill  upon  a  table,  or  hanging  by  a  ro^e,  or  fupported 

in  Motion  *eS  uPon  a  *Pring>  & c •  This  is  called  by  the  name  of  prefiure,  tenfion, 
Zith  apro-  force,  or  vis  mortua. 

pofal  of  an  The  meafure  of  this  force  is  the  weight  with  which  the  table  is  preffed, 

Expmmen-  or  the  rope  is  ftretched,  or  the  fpring  is  bent.  And  that  meafure  being 
Todedcle^tbe  acknowledged  by  all  writers,  there  is  no  difpute  about  this  fort  of  force, 
Controverfy  notwithstanding  the  diverfity  of  appellations  by  which  it  is  called. 
about  it ;  by  The  force  of  a  body  in  motion  is  on  all  hands  agreed  to  be  a  power  re- 
thefame.  N°..  fiding  in  that  body,  fo  long  as  it  continues  it’s  motion  *,  by  means  of 
which  it:  is  aWe  t0  remove  obftacles  lying  in  it’s  way  •,  to  lefifen,  deftroy, 
1741  \  Read  or  overcome,  the  force  of  any  other  moving  body,  which  meets  it  in  an 
May  30.  oppofite 

*745- 


I74 


"Scholium 

V. 


Scholium 

VI. 


r  —  — -  • 


^  - 


The  Meafure  of  the  Force  of  Bodies  in  Motion,  &c. 

oppofjte  direction ;  or  to  furmount  any  dead  preiTure  or  refinance,  as 
teniion,  gravity,  friction,  &c.  for  fome  time ;  but  which  will  be  leffened 
or  deftroyed  by  fuch  obftacles,  or  by  fuch  refinance,  as- Wiens  or  deftroys 
the  motion  of  the  body.  This  is  called  moving  force*  vis  matrix ,  and  by 
fome  late  writers,  vis  viva ,  to  diftinguifh  it  from  the  vis  mortua  fpoken 
of  before  :  and  by  thefe  appellations,  however  different,  the  fame  thing 
is  underftood  by  all  Mathematicians ;  namely,  That  power  of  difplacing 
obftacles,  withftanding  oppofite  moving  forces,  or  overcoming  any  dead 
refiftance,  which  refides  in  a  moving  body,  and  which,  in  whole.-  or  im 
part,  continues  to  accompany  it,  fo  long,  as  the  body  moves. 

But  about  the  meafure  of  this  fort  of  force*  mathematicians  are  divided 
iQto  two  parties  :  And,  in  order  to  ftate  the  cafe  fairly  between  them,  it 
will  be  neceflary  to  fhew  how  far  the  two  parties  agree,  and  in  what  point 
their  difagreement  confifts. 

Both  fides' agree,  That  the  meafure.  of  this  force  depends  partly  upon 
the  mafs,  or  weight,  of  the  body*  and  partly  upon  the  velocity  with, 
which  it  moves  ;  fo  that,  upon  any  increafe  either  of  the  weight,  or  of 
the  velocity,  the  moving  force  will  become  greater.  They  alfo  agree,. 
That  if  the  velocity  continue  the  fame,  but  the  mafs*  or  weight  of  the 
body,  be  increafed  in  any  proportion,  the  moving  force  is  increafed  in 
the  fame  proportion  :  fo  that,  in  this  cafe,,  the  meafure  of  the  moving 
force  is  the  fame  with  that  of  the  weight :  or,  when  two  bodies  move- 
with  the  fame  velocity,  if  the  weight  of  the  fecond  be  double,  triple, 
quadruple,  of  that  of  the  firft,  the  moving  force  of  the  fecond  will  alfo 
be  double,  triple,  quadruple,  of  that  of  the  firft.  But,  when  two  bo¬ 
dies  are  equal,  and  the  velocities  with  which  they  move  are  different,  the 
two  parties  no  longer  agree  about  the  meafure  of  the  moving  force. 

One  fide  maintains.  That,  when  the  velocity  of  the  fecond  body  is . 
double,  triple*  quadruple  of  that  of  the  firft,  the  meafure  of  the  moving 
force  of  the  fecond  is  alfo  double*  triple,  quadruple,  of  that  of  the  mov¬ 
ing  force,  being  the  fame  with  that  of  the  velocity. 

The  other  fide  pretend,  That,  in  the  fame  cafe,  the  moving  force  of 
the  fecond  body  is  four  times*  nine  times,  fixteen  times,  as  great  as  that 
of  the  firft  ;  the  meafure  of  the  moving  force  being  the  fame  with  that  o£ 
the  fquare  of  the  velocity. 

In  confequence  of  the  agreement  in  the  firft  of  thefe  two  cafes,  and  the 
difagreement  in  the  fecond,  the  one  fide  pretends,  That  the  meafure  of  the 
moving  force  is,  in  all  cafes*  the  product,  of  the  weight  into  the  velocity  *, 
and  the  other.  That  it  is  the  prod u&  of  the  weight  into  the  fquare  or  the 
velocity. 

This  controverfy  was  firft  ftarted  by  the  famous  Mr  Leibnitz ,  and  has 
been  carried  on  by  him  and  his  followers  for  near  60  years  ;  during  which 
time  a  great  number  of  pieces  have  been  publifhed  on  both  fides  of  the 
queftion,  and  a  great  number  of  experiments  have  been  made, .  or  propofed 
to  be  made,  in  order  to  decide  it.  But  though  both  parties  agree  in. the 

event  ot  the  experiments,  whether  actually  made,  or  only  propofed  s  yet 
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as” the  writers  on  each  fide  have  found  a  way  of  deducing  from  thofe  ex¬ 
periments  a  coneiufion  fuitable  to  their  own  opinion*  tl^e  difagreement 
itill  continues  as  wide  as  ever,  to  the  great  icandal  of  the  learned  world. 

Now,  if  we  examine  carefully  into  the  reafon  pf  this,  and  would  fee  by 
what  means  it  happens,  that  two  oppofite  conclufions  are  fo  often  drawn 
from  the  fame  experiment,  we  fhall  find  it  not  fo  much  owing  to  falfe  rea- 
foning  on  either  fide,  (that  would  be  eafily  dete&ed,  and  fet  right),  as  to 
another  caufe  *,  namely,  to  their  difagreement  in  the  principles  upon  which 
the  reafoning  is  founded. 

For,  whereas  whatever  is  laid  down  on  either  fide  as  a  principle,  ought 
to  be  fomething  all  the  world  agrees  in,  at  lead  what  is  admitted  by  the 
other  party  •>  without  which,  all  reafoning  upon  it  is  to  no  purpofe  •,  this 
conduft  has  been  fo  little  obferved  in  the  prefent  difpute,  that  what  has 
been  offered  on  the  pne  fide  as  an  undoubted  principle  or  axiom,  has  com¬ 
monly  been  fomething  that  the  oppofite  party  does  not  admit,  nay,  even 
absolutely  denies. 

Of  this  it® were  eafy  to  produce  a  nurpber  of  examples  ;  but  I  fhall  con¬ 
tent  myfelf  with  two  only,  one  taken  from  each  fide. 

Thofe  who  maintain.  That  the  moving  force  is  as  the  weight  into  the 
velocity,  lay  down  for  a  principle,  br  axiom,  .That  when  two  bodies 
meet  one  another  in  contrary  directions,  if  their  moving  forces  be  equal,  ' 
neither  body  well  prevail  over  the  other ;  and  if  their  moving  forces  be 
unequal,  the  ftronger  will  always  prevail  over  the  weaker. 

,■  This  the  Leibnitian  party  deny.  They  maintain.  That  one  of  thefe 

bodies  may  prevail  dver  the  other,  though  their  moving  forces  be  equal : 
nay,  that,  in  many  cafes,  the  weaker  will  prevail  over  the  ftronger. 

It  is  therefore  to  no  purpofe  to  alledge,  That  the  principle  above  laid 
down  is  founded  on  common  fenfe ;  or  that  it  was  always  univerfally  re¬ 
ceived,  till  this  difpute  began :  for,  fince  the  oppofite  party  now  rejedf 
it,  all  reafoning  upon  it  can  have  no  weight  with  them  ;  you  muft  have 
recourfe  to  fomething  elfe. 

On  the  other  hand,  thofe  who  adhere  to  Mr  Leibnitz* s  fentiment,  lay 
down  for  a  principle.  That  equal  effects  always  arife  from  equal  caufes ; 
provided  the  caufes  be  intirely  confumed  in  producing  thofe  effedrs. 

This  their  opponents  do  not  admit,  unlefs  in  the  cafe  where  thofe 
equal  effedbs  are  produced  in  equal  times  ;  and  therefore,  ’till  both  fides 
fhall  agree  in  admitting  this  principle,  no  argument  can  be  drawn  from 
it  by  one  party,  that  will  be  of  any  fervice  to  convince  the  other. 

But  as  this  principle  is  chiefly  made  uft  of  in  reafoning  upoii  experiments 
made  with  fprings,  many  ot  which  have  been  produced  by  both  parties, 
in  fupport  of  their  opinions,  it  may  be  worth  while  more  particularly  to 
confider.  What  right  there  is  on  the  one  fide  to  impofe  this  principle, 
and  what  reafons  may  be  given  on  the  other  for  rejedang'nt. 

When  one  end  of  a  fpring,  wholly  un&fent,  leans  againft  an  immove¬ 
able  fupport,  and  the  oppofite  end  is  ftruck  upon  by  a  body  in  motion, 
which,  bending  the  fpring  to  fome  certain  degree,  does  thereby  lofe  it’s 
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whole  moving  force  ;  the  moving  force  of  the  body  may  be  confidered  as 
the  caufe  of  bending  the  fpring ;  and  the  bending  of  the  fpring  may  be 
looked  upon  as  the  effedt  of  that  caufe,  which  is  wholly  fpent  and  con- 
fumed  in  producing  it. 

Now  if  two  unequal  bodies,  moving  with  unequal  velocities,  (trike  in 
this  manner  upon  two  equal  fprings,  and  each  of  them  bend  the  fpring  it 
(trikes  upon,  exadlly  to  the  fame  degree  ;  and  by  fo  doing,  the  moving 
force  of  each  body  be  intirely  confumed  ;  here,  fay  the  Leibnitzian  wri¬ 
ters,  are  two  equal  effedts  produced ;  for  the  fprings  are  equal,  and  are 
now  equally  bent ;  and  the  moving  forces,  which  are  the  caufes  of  thofe 
effedts,  are  wholly  confumed  in  producing  them  ;  and  therefore,  by  vir¬ 
tue  of  the  principle  above  laid  down,  thofe  caufes  mult  be  equal  *,  that  is, 
the  moving  forces  of  the  two  bodies  muft  be  equal. 

But  their  antagonifls  will  reply,  that  this  principle  is  not  admitted  by 
them,  except  the  times  of  producing  thofe  effedts  are  equal;  and  that 
they  are  not  fo  in  the  cafe  before  us :  for  the  greater  body  will  take  up  a 
longer  time  in  producing  it’s  effedt,  or  in  bending  it’s  fpring. 

If  therefore  the  Leibnitzian  party  pretend, "that  equal  effedts,  when  pro  ¬ 
duced  in  unequal  times,  do  always  arife  from  equal  caufes,  they  muff 
not  impofe  this  upon  their  opponents  by  way  of  principle  or 
axiom,  but  muff  demonflrate  it.  Till  this  be  done,  there  will  be  room 
to  doubt,  at  lead,  whether  the  two  bodies  have  equal  moving  forces, 
though  they  bend  equal  fprings  to  the  fame  degree. 

For  the  larger  and  flower  of  thefe  two  bodies  will  bend  the  one  fpring 
more  (lowly  ;  and,  confequently,  will  be  refilled  for  a  longer  time,  than 
the  fmaller  and  iwifter  body  will  be  refilled  in  bending  the  other 
fpring  to  the  fame  degree.  May  not  therefore  the  total  refiflance  of  a 
fpring  be  greater,  if  that  refiflance  continues  for  a  longer  time  ?  and 
it  the  total  refiflance  be  greater,  mufl  not  the  moving  force,  which  is  de- 
flroyed  and  confumed  by  that  refiflance,  be  alfo  greater  ?  is  there  not 
reafon  then  to  doubt,  whether  the  moving  forces  of  thefe  two  bodies  be 
equal,  though  they  bend  equal  fprings  to  the  fame  degree  ? 

In  like  manner,  when  a  fpring,  already  bent  to  fome  certain  degree 
does,  by  unbending,  drive  before  it  a  body  which  gives  way  to  it’s  pref- 
flire,  is  there  not  room  to  doubt,  whether  the  preffure  of  the  fpring  may 
not  produce  a  greater  effedt,  when  that  preffure  continues  for  a  longer 
time ?  •  ,  ■ .  , 

That  preffure  may  be  faid  to  produce  three  effedts,  all  of  which  may 
if  we  pleafe,  be  confidered  as  different  from  one  another. 

i  .  The  preffure  carries  the  body  thro’  a  certain  fpace  ;  by  which  fpace 
the  length  of  the  bent  fpring  is  increafed,  in  returning  to  it’s  natural  fitil- 
ation. 

2.  The  preffure  gives  to  the  body  a  certain  quantity  of  motion. 

3.  It  gives  the  body  a  certain  moving  force. 

Nov/,  the  firfl  of  thefe  effedts  is  greater,  when  the  preffure  adts  lor  a 
longer  time.  For,  if  the  preffure  or  a  bent  fpring,  by  adting  for  one  fe- 
-VOL.X.  Parti.  A  a  ~  cond 
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cond  upon  the  body  i ,  carry  that  body  i  thro’  the  fpace  i  j  the  preffure 
of  the  fame,  or  of  an  equal  fpring  equally  bent,  by  acting  for  two  feconds 
upon  the  body  4,  will  carry  that  body  4  thro’  the  fame  lpace  1. 

Likewife  the  fecond  effect  is  greater,  when  the  preffure  continues  for 
a  longer  time. 

For,  in  the  cafe  juft  now  mentioned,  the  body  4  will  have  twice  the 
quantity  of  motion  that  the  body  1  has;  though  thefe  two  quantities  of 
motion  arife  from  the  preffure  of  the  fame,  or,  which  is  ail  one,  of  equal 
fprings  equally  bent.  Why  therefore  are  we  to  take  it  for  granted,  or  to 
have  it  impoled  upon  us  by  way  of  principle  or  axiom,  that  the  third 
effed  is  not  greater,  when  the  time,  in  which  it  is  produced  by  the 
preffure  of  the  fame,  or  equalfprings,  is  longer,  nay,  infinitely  longer  ?  , 

But  we  are  told,  that  all  the  force,  which  reftded  in  the  fpring,  while 
bent,  is  now,  upon  the  unbending  of  the  fpring  communicated  to  the 
body  moved.  I  afk  therefore,  what  was  that  force,  or  what  kind  of 
force  was  that,  which  reftded  in  the  fpring,  while  bent,  and  without  mo¬ 
tion  ?  was  it  a  bare  preffure,  or  a  moving  force  ?  A  Vis  mortua ,  or  a  Vis 
'viva  ?  you  muft  acknowledge,  it  was  a  Vis  mortua ,  a  bare  preffure,  and 
nothing  more.  But  the  force  communicated  to  the  body,  and  which  now 
refides  in  the  body  in  motion,  is  a  Vis  viva,  a  moving  force.  This 
therefore  is  not  the  fame  force,  nor  a  force  of  the  fame  kind,  as  that 
which  reftded  in  the  bent  fpring. 

It  will  be  faid,  however,  that  the  force  of  the  bent  fpring  is  intirely 
exhaufted  in  giving  the  body  it’s  moving  force.  I  afk  therefore  again, 
what  is  it  I  am  to  underftand  by  thefe  words,  the  force  of  the  fpring  is  in¬ 
tirely  exhaufted  ?  If  the  meaning  be,  that  the  fpring  could  not  poffibly 
give  that  fame  body  any  greater  moving  force,  than  what  it  has  already 
given,  I  allow  it :  but  this  does  not  prove,  that  the  fame  fpring,  bent  a- 
frefh  to  the  fame  degree,  or  an  equal  fpring  equally  bent,  cannot  give  a 
greater  force  to  a  greater  body. 

But  if  the  meaning  of  thefe  words  be,  that  the  fpring  cannot  give  a 
greater  moving  force  to  any  body  whatfoever,  I  muft  anfwer,  that  this 
is  taking  for  granted  the  very  point  which  is  in  difpute.  For  the  oppoftte 
party  pretend,  that  a  body  of  four  times  the  bulk,  will  receive  twice  the 
moving  force  in  twice  the  time,  from  the  prefture  of  the  fame  fpring  in 
unbending  itlelf,  or,  if  you  pleafe,  in  exhaufting  all  it’s  force. 

It  is  plain,  therefore,  that  the  followers  of  Mr  Leibnitz  have  no  right 
to  lay,  a  body  has  fuch  or  fuch  a  force,  becaufe  fuch  or  fuch  a  fpring 
has  put  it  in  motion  by  unbending  itfelf,  or  can  be  bent  by  it.  This  is 
not  a  pofttion  to  be  taken  for  granted,  but  ftands  in  need  of  a  demonftra- 
tion,  which  nobody  has  as  yet  attempted  to  give,  at  leaft  from  any  un¬ 
controverted  principle  ;  and,  till  this  be  done,'  the  laying  down  any  fuch 
pofttion  can  have  no  other  effedt,  than  to  perplex  the  controverfy  more 
and  more,  without  hopes  of  ever  coming  to  an  end  of  it. 

For  which  reafon  I  propofe  to  take  a  quite  different  method  in  what 
follows,  and  to  lay  down  nothing,  by  way  of  principle  or  axiom,  but 

what 
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what  is  allowed  of  by  all  the  world*  or,  at  leaft,  has  never  yet  been'  con- 
tradidted  a  priori. 

When  a  bent  fpring  does,  by  unbending  itfelf,  pulfi  a  body  before  it,  Axiom  I. 
the  greater  the  body  is,  the  more  (lowly  will  the  fpring  unbend  itfelf. 

The  more  any  fpring  is  bent,  the  greater  is  it’s  preffure.  Axiom  II. 

A  greater  preffure  produces  a  greater  moving  force,  if  the  time  be  given.  Axiom  III. 

Moving  forces  are  not  proportional  to  the  maffes  of  the  bodies,  and  Proportion  I. 
the  fquares  of  their  velocities. 

Let  there  be  two  fprings,  equal,  and  equally  bent,  A  and  B>  which,  Demotjlratim 
by  unbending  themfelves,  pufh  before  them  two  unequal  bodies  •,  the 
fpring  A  pufhing  before  it  the  greater  body.  Now,  by  Axiom  I.  the 
fpring  A  will  unbend  more  flowly  than  the  other :  from  which  it  follows, 
that,  at  every  inftant  of  the  time  which  the  fpring  B  takes  up  in  un¬ 
bending  itfelf,  the  fpring  A  will  have  unbent  itfelf  lefs  than  $,  or  will 
be  more  bent  than  B. 

Therefore,  by  Axiom  II.  the  preflure  of  the  fpring  A  will,  at  any  in¬ 
ftant  of  that  time,  be  greater  than  the  preffure  of  the  fpring  B  at  that 
fame  inftant.  Hence,  by  Axiom  III.  the  nafcent,  or  infinitely  fmall  mov¬ 
ing  force,  which  is  produced  by  the  preffure  of  the  fpring  A  in  every  in¬ 
finitely  fmall  part  of  that  time,  will  be  greater  than  that  produced  by  the  ' 
preifure  of  the  fpring  B  in  the  fame  infinitely  fmall  part  of  the  time. 

Therefore,  the  fum  of  the  infinitely  fmall  moving  forces ;  that  is  to  fay^,  the 
whole  moving  force,  which  is  produced  by  the  fpring  A ,  during  that 
time,  will  be  greater  than  the  moving  force  produced  by  the  fpring  B  in 
that  fame  time:  or  the  moving  force  of  the  greater  body  will  be  greater 
than  that  of  the  leffer,  at  the  inftant  that  the  fpring  B ,  being  now  wholly 
unbent,  ceafes  to  adt  any  longer  upon  the  body  it  has  pufhed  before  it  : 
and  as,  after  that  inftant  the  fpring  A ,  not  being  yet  wholly  unbent, 
continues  to  a£l  upon  the  greater  body,  the  moving  force  of  the  great¬ 
er  body  will  ftill  continue  to  increafe,  and  confequently  will  more  and 
more  exceed  the  moving  force  of  the  fmaller  body. 

But  every  one  knows,  that  the  produdls  of  the  maffes  and  fquares  of 
the  velocities  are  equal  in  the  two  bodies.  Therefore  the  moving  forces 
which  we  have  proved  to  be  unequal,  are  not  proportional  to  the  pro- 
duds  of  the  malles  and  fquares  of  the  velocities.  Which  was  to  be  de~ 
monftrated. 

To  confider  this  in  a  particular  example,  let  us  fuppofe  the  maftes  of 
the  two  bodies  expofed  to  the  preffure  of  the  fprings  A  and  i?,  to  be  4 
and  1  refpedively  ;  and  let  the  fpring  B  unbend  itfelf,  and  thereby  give 
the  body  1  it’s  whole  moving  force  in  one  facond  of  time.  Then,  at  the 
end  of  that  fecond,  the  moving  force  of  the  body  4  will  already  exceed 
that  of  the  body  1 ,  and  will  ftill  grow  greater  during  another  fecond  of 
time.  For  the  times  are  as  the  fquare  roots  of  the  maftes. 

Aifo  if  the  maffes  be  100  and  1,  the  moving  force  of  the  body  100, 
will,  at  the  end  of  the  firft  fecond  of  time,  be  greater  than  that  of  the 
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body  i,  and  will  continue  to  increaie  during  the  fpace  of  nine  other 
feconds. 

Corollary.  When  a  bent  fpring  does,  by  unbending  itfelf,  drive  a 
body  before  it,  the  larger  that  body  is,  the  greater  will  be  the  moving 
force  which  it  receives  from  the  fpring. 

Having  now  clearly  proved,  that  the  moving  forces  are  not  proporti¬ 
onal  to  the  fquares  of  the  velocities,  I  proceed  next  to  demonftrate,  that 
they  are  proportional  to  the  velocities  themfelves  :  and,  in  order  thereto, 
1  (hall,  as  I  have  hitherto  done,  make  ufe  of  no  other  principles  or  axioms 
than  fuch  as  are  admitted  on  both  fides,  or,  at  leaft,  have  never  yet  been 
controverted  a  priori  by  either  party. 

Axiom  IV.  Springs  of  unequal  lengths,  when  bent  alike,  have  equal  prefifures. 

We  fpeak  here  of  fprings  equal  in  all  refpedts,  except  the  length  only  ; 
and,  by  being  bent  alike,  we  mean,  that  they  are  lo  comprefied,  as  that 
the  lengths  they  are  now  reduced  to,  are  exadtly  proportional  to  their  na¬ 
tural  lengths,  or  to  the  lengths  they  are  of  when  no  way  comprefied. 
In  this  condition,  if  one  be  direddy  oppofed  to  the  other,  they  will 
mutually  liiftain  each  other’s  prefiure,  fo  as  to  maintain  a  perfebf  equili¬ 
brium  :  or,  if  each  be  placed  leparately  in  a  vertical  fituation,  they  will 
fuftain  equal  weights.  And  in  one  or  the  other  of  thefe  cafes,  it  is  evi¬ 
dent,  that  they  muft  exercife  equal  prefifures. 

Axiom  V.  Equal  prefifures  in  equal  times  produce  equal  moving  forces. 

Proportion  II.  Moving  forces  are  proportional  to  the  mafies  and  velocities  jointly. 

Demonflration.  Let  there  be  two  fprings,  of  the  lengths  i  and  2,  but  equal  in  all  other 
refpebts,  and  bent  alike  :  and,  in  unbending  themfelves,  let  the  fpring  1 
drive  before  it  a  body  whofe  mafs  is  2  ;  and  the  fpring  2  another  body  of 
the  mals  1.  Now,  by  Coroll.  11.  of  my  general  theorem  concerning  the 
adtion  of  fprings,  thefe  two  fprings  will  unbend  ^themfelves  exactly 
in  the  fame  time ;  and,  confequently,  the  fpring  2  will  unbend  itfelf 
with  a  velocity  double  of  that  of  the  fpring  1  :  and  by  Cor  oil.  12. 
of  the  fame  thorem,  it  will  give  to  the  body  1  a  velocity  double  of  that, 
which  the  body  2  will  receive  from  the  fpring  1.  Alfo,  as  the  two 
fprings  were  fuppofed  to  be  bent  alike  at  firft,  and  the  lpring  2  unbends 
itlelf  with  a  velocity  double  to  that  of  the  fpring  f ,  it  is  manifeit,  that* 
during  the  whole  time  ot  their  expanfion,  they  will  be  always  bent  alike, 
one  to  the  other.  Therefore,  by  Axiom  IV.  their  prefifures  will  be  con- 
ftantly  equal  one  to  the  other  :  and  hence,  by  Axiom  V.  the  infinitely 
lmall  moving  forces  produced  by  each  of  thefe  fprings,  in  every  infinitely 
fmall  part  of  time,  will  be  equal  one  to  the  other.  Confequently,  the 
liims  of  thofe  infinitely  fmall  moving  forces,  that  is,  the  whole'  moving 
forces,  produced  by  the  two  fprings,  will  be  equal  one  to  the  other. 
And  the  mafies  of  the  two  bodies  being  2  and  1,  and  their  velocities 
being  1  and  2  refpedtively,  it  is  plain,  that  the  moving  forces  are  propor¬ 
tional  to  the  mafies  and  velocities  jointly.  Which  was  to  be  de- 
monfbrated.  :  : 
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For  the  greater  facility  of  examining  this  demonftration,  we  have  fuit- 
ed  it  to  a  Tingle  cafe  only,  and  that  the  moft  fimple  that  can  be  fup- 
pofed :  but  every  body  will  fee,  how  eafy  it  is  to  form  a  general  one 
upon  the  fame  principles. 

As  we  do  not  think,  that  any  flaw  can  be  found  in  either  of  the  de- 
monftrations  above  laid  down  ;  and  the  axioms,  upon  which  they  are 
founded,  have  never  yet  been  difputed,  as  far  as  we  know ;  we  prefume, 
that  the  Leibnitzian  opinion  about  the  meafure  of  moving  forces,  is  incon- 
teftably  overthrown  by  the  firft  propofition,  and  the  oppofite  fentiment 
is  as  evidently  eftablilhed  by  the  fecond. 

But,  if  any  reader  fhall  be  of  a  different  opinion,  we  muff  beg  leave 
to  propofe  to  his  confideration  the  following  experiment,  which  we  hope 
may  juftly  deferve  the  name  of  an  experimentum  crucis ;  and,  as  fuch, 
may  put  a  final  period  to  this  controverfy. 

It  is  not  new  indeed,  having  been  propofed  before  by  myfelf  and 
others  i  but,  as  the  manner,  in  which  it  was  formerly  offered,  has 
given  occafion  to  fome  objections,  which,  tho*  not  affeCting  the  fubftance 
of  the  argument  drawn  from  it,  may  yet  have  amufed  and  embarraffed 
the  lefs  attentive  readers,  I  fhall  now  propofe  it  in  fuch  a  manner,  as 
may  obviate  all  thofe  difficulties,,  and,.  I  think,  will  render  it  abfolutely 
decifive.  To  me,.  I  am  fure,  it  will  be  fo ;  fince  I  fhall  immediately 
embrace  the  Leibnitzian  doCtrine,  if  my  argument  drawn  from  it  can  re¬ 
ceive  a  clear  and  fatisfa&ory  anfwer. 

Upon  an  horizontal  plane,  at  reft,  but  moveable  with  the  leaft  force,  Experiment. 
fuppofe  upon  a  boat  in  a  ftagnant  water,  let  there  be  placed,  between 
two  equal  bodies,  a  bent  fpring,  by  the  unbending  of  which  the  two 
bodies  may  be  pufhed  contrary  ways. 

In  this  cafe  it  is  evident,  that  the  velocities,  which  the  two  bodies  re¬ 
ceive  from  the  fpring,  will  be  exaCtly  equal,  and  their  moving  forces 
will  alfo  be  exaCtly  equal ;  and  that  the  plane  they  move  upon,  and  alfo 
the  boat  upon  which  it  lies,  will  have  no  motion  given  them  either  way. 

Let  us  call  the  velocity  of  each  body  i,  and  the  moving  force  alfo  i. 

Now,  let  us  fuppofe  the  fpring  to  be  bent  afrefh  to  the  fame  degree 
as  before,  and  to  be  again  placed  between  the  two  bodies  lying  at  reft ; 
then  let  the  plane,  upon  which  the  fpring  and  the  bodies  lie,  be  carried^  , 
uniformly  forwards,  in  the  direction  of  the  length  of  the  fpring,  with, 
this  fame  velocity  i.  In  this  cafe  it  is  manifeft,  that  each  of  the  bodies 
will  have  the  velocity  i,  and  the  moving  force  i,  both  in  the  direction 
of  the  axis  of  the  fpring. 

During  this  motion,  let  the  fpring  again  unbend^  and  pufh  the  two 
bodies  contrary  ways,  as  before,  the  one  forwards,  the  other  backwards : 
then  the  fpring  will  give  to  each  of  thefe  bodies  the  velocity  i,  as  be¬ 
fore,  whea  the  plane  was  at-  reft. 

By  this  means  the  hindmoft  body,, or  that  which  is  pufhed  backwards, 
will  have  it’s  velocity  i,  which  it  had  before  by  the  motion  of  the  plane*, 
now  intirely  deftroy5d,  and  will  be  abfolutely  at  reft. 


But 
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But  the  body,  which  is  puflied  forwards,  will  now  have  the  velocity  2, 
namely  1  from  the  motion  of  the  plane,  and  1  from  the  adUoii  of  the 
fpring.  m  o.  V---I  -r  <  -  -ud  :  i/koej 

Thus  far  every  body  agrees  in  what  will  be  the  event  of  this  experiment* 

But  the  queftion  is,  what  will  be  the  moving  force  of  the  foremoft  bo¬ 
dy,  or  of  that  which  is  pufhed  forwards,  and  which  has  the  velocity  2 
viz.  1  from  the  motion  of  the  plane,  and  1  from  the  a&ion  of  the  fpring. 

By  the  Leibnitzian  dodtrine,  it’s  moving  force  mull  be  4  :  and,  if  fb,  rt 
mult  have  received  the  moving  force  3  from  the  adtion  of  the  fpring  ; 
for  it  had  only  the  moving  force  1  from  the  motion  of  the  plane.  ° 

Let  us  examine,  whether  this  be  poffible,  or  reconciieabk  to  their 
own  doctrine. 

Their  dodtrine  is,  that  equal  fprings,  equally  bent,  will,  by  unbending 
themfelves,  give  equal  moving  forces  to  the  bodies  they  adl  upon, 
whatever  thofe  bodies  are. 

We  agree  to  this,  not  generally  indeed;  but  in  the  cafe  before  us, 
where  the  bodies  are  of  equal  mafies  or  weights,  we  agree  to  it. 

Let  us  therefore  imagine  the  bent  fpring,  which  is  placed  between  the 
two  bodies,  to  be  divided  tranfverlly  into  two  equal  parts.  In  this  cafe 
it  is  plain,  that  the  two  halves  of  the  fpring,  may  be  confidered  as  two 
intire  fprings,  equal,  and  equally  bent,  each  of  which  refts  at  one  end 
in  aequilibrio  againft  the  other  fpring,  and  at  the  oppofite  end,  prefies 
againft  the  body  it  is  to  move. 

Coniequently,  by  the  Leibnitzian  dodtrine,  to  which,  in  this  particular 
cafe,  where  the  bodies  are  equal,  we  aifo  agree,  the  two  fprings  will 
give  equal  moving  forces  to  the  two  bodies. 

But  the  moving  force  received  by  the  hindmoft  body  from  the  hinder 
fpring,  was  undoubtedly  the  moving  force  1  :  for  by  that  force  given  it 
m  the  direction  backwards,  the  moving  force  r,  which  it  had  before 
from  the  motion  of  the  plane  in  the  diredtion  forwards,  is  exadtly  ba- 
iancea  ana  deftroyed,  the  body  remaining,  as  was  obferved  before,  in 

Therefore  the  moving  force  received  by  the  forem  oft  body  from  the 
foremoft  fpring,  was  alio  the  moving  force  1.  And  this,  added  to  the 
ot  ier  moving  force  1,  which  it  had  before  from  the  motion  of  the  plane, 

makes  the  moving  force  2,  and  not  the  moving  force  4,  as  the  Leibnit¬ 
zian  phriofophers  pretend.  . 

Gonfequently,.  that  body,  which  had  before  the  velocity  t,  and  the 
moving  force  1 ,  ana  now  has  the  velocity  2,  has  alfo  the  moving  foree2  \ 
that  is,  the  moving  forces  are  proportional  to  the  velocities. 

Principles  or  vu  ,WJjen  publiftied  *  his  new  dodtrine,  by 

Metaphyjical  wh^ch  he  determines,  that  the  force  of  a  body  in  motion  is  to  be  mea- 

Principles  of  ,uj\  V  *  e*  fquare  of  the  velocity,  it  raifed  a  great  controverfy  in  the 
Mathematic*!  World.  1  he  fame  author,  in  April  1695,  publilhed  his 
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Specimen  Dynamicum ,  in  confirmation  of  this  do&rine :  and  in  one  place  Mechanicks ; 
makes  ufe  of  the  following  exprefiion  *,  by  the  fa?ne . 

“  I  arrived  at  the  fame  true  eftimation  of  forces  by  different  ways  •  N"-  479'  p' 
“  on z  a  priori,  by  a  moft  frmple  confideration  of  fpace,  time,  and  aC-’  ,*?!£ 

“  tion,  which  I  fhall  explain  in  another  place.  The  other  a  pofieriori ,  by  Prefented 
“  eftimating  the  force  by  the  effeft  which  it  produces  in  exhaufting  it-  Mar.  13. 

“  felf.”  1746. 

He  feemed  to  intend  the  publication  of  his  a  priori ,  which  he  promi- 
fed  to  explain  in  another  place ,  in  ALay  following  i  for  towards  the  end 
of  his  Specimen  Dynamicum  he  adds  the  following  words; 

“  And  now,  having  difpelled  error,  we  fliall  produce  the  true  and 
“  really  admirable  laws  of  Nature,  fomewhat  more  diftindtly,  in  the  fe- 
“cond  part  of  this  effay,  to  be  publifhed  in  the  month  of  May." 

But,  to  our  great  misfortune,  this  fecond  part  never  made  it’s  ap¬ 
pearance  in  publick,  either  in  the  month  of  May,  or  in  any  fubfequent 
month,  or  year,  either  in  the  Leipfick  Adis,  or  any  where  elfe,  tho’  the 
author  furvi  ved  above  20  years. 

However,  to  clear  this  great  man  from  the  imputation  of  not  having 
performed  his  promife,  the  world  has  lately  been  favoured  with  it  in 
the  Commercium  Literarum  between  himfelf  and  another  famous  Mathe^ 
matician,  John  Bernoulli . 

Bernoulli ,  it  feems,  upon  feeing  the  Specimen  Dynamicum,  wrote  to* 

Leibnitz,  in  June  following,  applauding  fome  things,  but  at  the  fame 
time  being  fo  far  from  approving  his  eftimation  of  forces,  that  he 
even  endeavoured  to  demonftrate,  that  the  forces  of  moved  bodies  are 
not  in  proportion  to  the  fquares  of  their  velocities,  but.  to  the  velocities 
themfelves.  Rut  at  laft,  after  feveral  letters  had  paffed  between  them, 

Bernoulli  came  over  to  Leibnitz,  who,  being  willing  to  reward  the  do¬ 
cility  of  fo  eminent  a  difciple,  communicates  to  him  his  argument  a- 
priori,  which  he  had  hitherto  kept  to  himfelf,  and  at  the  fame  time 
the  reafon  why  he  did  not  divulge  it  fooner ; 

“  I  would  not  honour,  fays  he  *,  with  this  clear  light  of  truth,  thofe. 
w^°  did  not  receive  as  they  ought  thofe  arguments  drawn  from  the 
affections  of  heavy,  or  other  fenfible  bodies  ;  wherefore  I  would  not: 
make  them  publick  ;  blit  referved  them  to  be  communicated  to^ 

“  thofe,  who  had  fhewn  themfelves  to  be  equal  judges.’5 

Bernoulli  therefore,  having  Jhewn  himfelf  to  be  an  equal  judge,  and 
having  received  as  he  ought  thofe  arguments  a  pojleriori,  that  is,  having 
corne  over  entirely  to  the  opinion  of  Leibnitz,  was  thought  worthy  of 
the  honour  to  be  admitted  into  thefe  fecret  receftes  of  Science. 

ts  Becaufe,  fays  the  author -f,  I  fee  you  are  on  our  fide,  I  will 
^  fieely  communicate  to  you  my  principle  of  demonftrating  a  priori 
I  the  true  eftimation  of  forces  ;  which  I  have  fometimes  mentioned  as 
being  in  my  hands,  but  have  never  yet  produced.  For  communi¬ 


cating 


*  Jan.  169,6. 


f  Jan ,  1696 . 


Dynamical  or  Metaphyfical  Principles  cf  Mechanicks. 

4C  eating  to  you  is  committing  a  feed  to  a  moft  fruitful  foil,  that  it 
“  may  grow  up  into' a  large  planted: ' gmwoiial  *-ni  to  yiv  csstci  . 

I  cannot  but  commend  the  good  gentleman  for  committing  his  feed  to 
fo  fruitful  a  foil :  and  yet  I  cannot  think  him  wholly  free  from  deferring 
lome  cenfure.  For  though  he  could  work  no  effedt  on  the  Papins,  Ca~ 
telans ,  and  other  oppofers  of  his  dodlrine,  who  feemed  to  be  incapable  of 
converfion ,  by  any  demonftrations,  how  ftrong  foever ,  though  he.  might 
think  them  unworthy  of  this  clear  light  of  truth,  yet  why  did  he  enyy 
it  to  the  reft  of  the  learned  world  ?  1  will  not  fay,  that  it  was  the  part 
of  a  good,  and  humane;  man,  and  of  one  who  was  d eft rou s  to  in creafe 
knowledge,  to  lay  open  to  ail  an  affair  of  fuch  moment,  but  if  he  had 
only  ftudied  his  own  glory,  preferably  to  every  thing  elfe,  he  fhobld 
have  adted  in  this  manner,  that  thofe  detradlors  might  either  have  been 
immediately  filenced,  or  condemned  by  all  the  world.  Laftly,  as  great 
men  are  not  born  for  themfelves  alone,  or  for  a  friend  or  two V  but  for 
all ;  is  it  not  a  little  unjuft,  that  Bernoulli  and  his  difciples  ftiould  alone 
enjoy  this  clear  light,  when  we  poor  wretches  are  condemned  t0‘  live  in 
more  than  Cimmerian  darknefs.  But  it  is  well  for  us,  that  after  50  years 
of  darknefs,  that  light  at  laft  fhines  forth  upon  all.  But  behold  the  ar¬ 
gument  !  nid  n  v. .  d  r  ; 

“  1.  An  adlion  making  duple,  in  a  fimple  time,  is  duple,  virtually 
<£  of  an  adlion  making  the  fame  duple  in  a  duple  time  ;  or  the  walking 
cc  of  2  miles  in  1  hour,  is  duple,  virtually,  of  the  walking  of  2  miles 
44  in  2  hours. 

2.  An  adlion  making  duple  in  a  duple  time,  is  duple,  formally  of 
46  an  adlion  making  fimple  in  a  fimple  time  ;  or  the  walking  of  2  miles 
“  in  two  hours  is  duple,  formally,  of  the  walking  of  1  mile  in  1  hour. 

ct  3.  Therefore  an  adlion  making  duple  in  a  fimple  time  is  quadruple 
44  of  an  adtion  making  fimple  in  a  fimple  time  \  or  the  walking  of  2 
44  miles  in  1  hour  is  quadruple  of  the  walking  of  1  mile  in  1  hour. 

4.  If  for  duple  we  had  fubftituted  triple,  quadruple,  quintuple,  &c. 
the  adlion  would  have  come  out  noncuple,  fedecuple,  25ple  •  and 
generally  it  appears,  that  equable,  equitemporaneous,  moving  ac- 
64  tions,  are  to  equal  moveable,  as  the  fquares  of  the  velocities ;  or, 
44  which  is  the  fame  thing,  that  in  the  fame  or  an  equal  body,  the  for- 
44  ces  are  in  a  duplicate  ratio  of  the  velocities.55  6>.  E .  D. 

Having  read  this  argument,  and  out  of  regard  to  the  great  fame  of 
the  author,  having  confidered  it  with  much  attention,  I  muft  confefs,  I 
could  not  dilcover  the  leaft  lpark  of  truth  in  it,  or  even  of  common 
fenfe.  I  fhould  have  fufpedted,  that  this  had  been  owing  to  the  weak- 
nefs  of  my  own  eyes,  which  perhaps  were  dazzled  by  the  too  great  brHht- 
nefs  of  the  light,  if  a  doubt  of  Bernoulli  himfelf  had  not  raifed  my  fpirits. 

This  ingenious  perfon  was  fo  far  from  acquiefcing  in  this  clear  light  of 
trutro,  that  he  not  only  made  an  objedtion,  but  even  produced  a  double 
demonftration. 
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44  I  do  not 'fee,  fays  he  *,  what  can  be  faid  by  an  adverfary  to  the  con- 
44  trary ;  unlefs  perhaps,  that  the  virtual  adtion  Teems  to  be  confounded 
44  with  the  formal  adtion  ;  denying  the  confequence,  that  A  is  the  qua- 
44  druple  of  C,  becaufe  A  is  the  duple  of  i?,  virtually,  and  B  the  duple 
44  of  C  formally. 

Having  propofed  this  objedtion,  he  adds  his  demonftrations. 

44  i.  An  adtion  making  duple  in  a  fimple  time  is  virtually  duple  of 
44  an  adtion  making  the  fame  duple  in  a  duple  time.” 

44  2.  An  adtion  making  duple  in  a  duple  time  is  fimple  virtually  of 
44  an  adtion  making  fimple  in  a  fimple  time. 

44  3.  Therefore  an  adtion  making  duple  in  a  fimple  time,  is  duple  of 
44  an  adtion  making  fimple  in  a  fimple  time.  Or, 

44  1.  An  adtion  making  duple  in  a  fimple  time  is  fimple  formally  of 
44  an  adtion  making  the  fame  duple  in  a  duple  time. 

44  2.  An  adtion  making  duple  in  a  duple  time,  is  duple  formally  of 
44  an  adtion  making  fimple  in  a  fimple  time. 

44  3.  Therefore  an  adtion  making  duple  in  a  fimple  time,  is  duple  of 
44  an  adtion  making  fimple  in  a  fimple  time. 

44  You  fee  the  2  arguments,  which  plainly  conclude  the  fame  thing, 

44  but  are  quite  contrary  to  your  conclufion,  and  depend  on  that  com- 
44  mon  axiom,  that  thofe  things  which  are  equal  to  the  fame  are  equal 
44  amongft  themfelves,  which  indeed  holds  only  in  homogeneous  quan- 
44  ties,  as  here  in  comparing  a  virtual  adtion  with  a  virtual,  and  a  for- 
44  mal  one  with  a  formal,  but  not  one  with  the  other.” 

Thus  Bernoulli  with  no  lefs  acutenefs  than  modefty.  But  Leibnitz ,  in 
his  letter  dated  in  March ,  in  the  firft  place  endeavours  to  take  off  Ber¬ 
noulli's  objedtion. 

44  I  do  not  well  understand,  fays  he,  what  you  mean,  when  you  fay 
44  a  virtual  adtion  is  confounded  with  a  formal  one.  For  I  do  not  here 
44  treat  of  an  adtion  as  being  either  virtual  or  formal  *,  but  one  adtion  is 
44  duple  of  another,  either  virtually  or  formally.  Virtually,  when  it  is 
44  duple  in  eftimation,  tho*  it  is  not  duple  in  bulk,  or  congruence,  as 
44  a  ducat  is  the  duple  of  a  dollar :  but  formally,  as  a  dollar  is  the  du- 
44  pie  of  a  half  dollar.  And  you  muff  know,  that  what  is  duple  for- 
44  mally  is  duple  alfo  in  virtue  or  eftimation.  Therefore  as  the  inquiry 
44  here  is  only  concerning  virtue  or  eftimation,  there  is  no  confufton  of 
44  the  different  kind  of  quantities  or  eftimations ;  for  by  virtually  duple, 

44  I  underftand  that  which  is  fo  only  virtually,  but  I  call  that  formally 
44  duple,  which  is  duple  both  formally  and  virtually.” 

It  is  not  to  be  denied,  that  Leibnitz  has  a  right  to  aftign  what  fenfe 
he  pleafes  to  the  words  made  ufe  of  by  him,  and  that  by  this  means  he 
plainly  takes  off  Bernoulli's  objedtion.  But  I  could  wifh  he  had  explain¬ 
ed  one  thing,  either  of  his  own  accord,  or  at  Bernoull* s  requeft,  by 
what  virtue  or  by  what  eftimation  an  adtion  making  duple  in  -.a  fimple 
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time,  is  duple  of  an  adion  making  the  fame  duplein  a  duple  time.  For 
if  I  am  not  greatly  miftaken  nothing  can  be  more  falfe. 

He  proceeds,  44  I  might  abftain  from  words  ufed  only  for  the  fake  of 

a  certain  harmony,  for  as  becaule  a  ducat  is  the  duple  of  a  dollar, 
66  and  a  dollar  of  a  half  dollar,  I  conclude  that  a  ducat  is  the  quadru¬ 
is  pie  of  a  half  dollar  ;  fo  becaufe  the  walking  of  2  miles  in  one  hour 

is  the  duple  of  walking  2  miles  in  2  hours,  and  the  walking  of  2 
44  miles  in  2  hours  is  the  duple  of  walking  1  mile  in  1  hour,  it  will  fol- 
44  low  that  the  walking  of  2  miles  in  1  hour  is  the  quadruple  of  walk- 
44  ing  1  mile  in  1  hour.5’ 

Thele  troubling  words,  virtually  and  formally ,  being  new  removed 
which  had  hitherto  fouled  this  dear  fountain  of  truth ,  Leibnitz  not  only 
took  off  Bernoulli's  objedion,  but  brought  him  over  entirely  to  his  fide. 
44  Your  anfwer,  fays  he  in  his  next  letter,  quite  fatisfies  me  ;  for  I  fee 
44  what  you  mean  by  thofe  2  terms:  but  your  argumentation  appears  to 
44  me  very  elegant,  and  that  it  ought  no  longer  to  be  detained  from 
44  the  publick  ;  for  it  will  give  great  weight  to  the  arguments  a  pofte- 
44  riori." 

Thus  Bernoulli  in  his  letter  dated  in  Aprils  and  I  would  likewife  ac- 
quiefce  in  the  fame  argument,  if  any  one  will  fhew  me,  that  it  is  as  plain 
that  the  walking  of  2  miles  in  1  hour  is  the  duple  of  walking  2  miles 
in  2  hours,  as  that  a  ducat  is  the  duple  of  a  dollar.  For  I  fee  that  walk¬ 
ing  2  miles  in  1  hour  has  duple  the  velocity  of  walking  2  miles  in  2 
hours }  but  I  do  not  find  it  to  be  duple,  but  equal,  fince  the  fame  fpace 
is  gone  over  in  each  walk. 

But  perhaps  Bernoulli  would  not  urge  the  matter  any  farther,  as  Leib¬ 
nitz  feemed  to  be  in  a  more  than  ordinary  commotion,  44  I,  fays  he  \ 
44  dare  not  promife  any  thing  great  \  but  I  hoped  to  be  not  guilty  of  a 
44  moil  open  paralogifm,  in  an  argumentation,  which  did  not  flip  from 
44  me  on  a  fudden,  but  had  been  confidered  by  me  for  feveral  years, 
44  and  was  vaunted  by  me  as  a  thing  of  fome  moment.”  However,  that 
Leibnitz  was  guilty  of  a  mofi  open  paralogifm ,  will  be  fhewn  prefently, 
if  I  am  not  greatly  miftaken. 

I  need  not  dwell  upon  Leibnitz' s  examination  of  both  Bernoulli's  de- 
monflrations,  becaufe  they  depend  upon  the  fenfe  of  the  words  virtually 
and  formally ,  underftood  differently  from  the  meaning  of  Leibnitz.  44  I 
44  took  the  terms,  fays  Bernoulli  -f,  in  a  different  fenfe  from  that  in 
44  which  you  now  explain  them.” 

But  Leibnitz ,  being  ftill  in  doubt  what  weight  his  firft  demonftration 
would  have  with  Bernoulli ,  adds  another  to  it.  44  I  add  another,  fays 
44  he  II,  which,  if  you  examine  it  to  the  bottom,  comes  to  the  fame  as 
44  the  former,  and  yet  it  has  it5s  own  proper  weight.  Moving  actions, 
44  I  mean  equable  ones,  of  the  fame  moveable  are  in  a  ratio  compounded 
44  of  the  immediate  effeds,  namely  the  lengths  run  thro’  and  the  velo- 
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“  cities.  Now  the  lengths,  equably  run  thro*  are  in  a  ratio  compound- 
44  ed  of  the  times  and  the  velocities.  Therefore  moving  adtions  are  in 
44  a  ratio  compounded  of  a  fimple  ratio  of  the  times,  and  a  duplicate 
44  one  of  the  velocities  ;  and  fo,  in  the  fame  times,  or  elements  of  times, 
44  the  moving  actions  of  the  fame  moveable  are  in  a  duplicate  ratio  of 
44  the  velocities,  or  if  the  moveables  are  different,  in  a  ratio  compounded 
44  of  a  fimple  ratio  of  the  moveables,  and  duplicate  one  of  the  velo- 
44  cities. 

As  Bernoulli  had  faid,  in  his  letter  dated  in  Aprils  that  he  acquiefced 
in  the  former  demonftration,  but  did  not  fay  a  word  of  the  latter,  Leib¬ 
nitz  afked  him  in  May,  44  what  he  thought  of  the  other  demonftration 
44  of  the  fame  proposition,  which  (fays  he)  is  a  little  more  according  to 
44  the  received  form,  tho5  they  both  agree  in  the  root.” 

Bernoulli  therefore,  when  he  could  no  longer  avoid  opening  his  mind, 
in  his  letter  of  June,  thus  expreffes  himfelf. 

44  Your  other  demonftration  of  the  propofition  concerning  the  ratio  of 
44  moving  adtions,  which  you  had  alledged  in  the  former,  feems  to  me 
44  to  be  contrived  no  lefs  ingenioufly  than  the  former,  and,  as  you 
44  exprefs  it,  more  according  to  form,  tho5  in  the  bottom  of  the  thing 
44  they  both  coincide.  For  nothing  is  more  evident  to  me,  than  that 
44  moving  adtions  ought  to  be  meafured  by  their  immediate  effedls;  if 
44  therefore  the  lengths  gone  thro5  and  the  velocities,  unlefs  any  one  will 
44  obftinately  have  the  velocity  to  be  rather  the  caufe,  are  the  effedls  of 
44  an  immediate  adtion,  and  indeed  the  only  ones,  of  which  one  does 
44  not  depend  on  the  other,  or  is  not  included  in  the  other,  the  mov- 
64  ing  addons  will  neceffarily  be  in  a  ratio  compounded  of  the  lengths 
44  and  the  velocities  ;  and  fo  in  equal  times  in  a  duplicate  ratio  of  the 
44  velocities.’5  . 

It  is  plain  that  Bernoulli  in  this  anfwer  approves  of  the  fecond  demon¬ 
ftration  in  appearance,  but  in  reality  condemns  it,  tho5  with  the  great- 
eft  caution  and  modefty.  For  he  not  only  hints  that  the  velocity  is  ra¬ 
ther  the  caufe  than  the  effedt  of  an  adtion,  but  he  reftrains  his  affent  to 
this  condition,  that  one  of  the  effedls  mentioned  by  Leibnitz ,  namely 
of  the  length  gone  thro5  and  the  velocity,  does  not  depend  on  the  other , 
or  is  not  included  in  the  other.  Now  therefore  as  it  is  very  evident,  that 
the  length  gone  thro5  does  depend  on  the  velocity,  and  is  included  there¬ 
in,  it  is  plain  that  the  demonftration  is  faulty  in  the  opinion  of  Ber¬ 
noulli. 

Leibnitz ,  in  his  next  letter  dated  in  June ,  gave  a  copious  and  diftindt 
anfwer  to  many  other  things,  but  to  thefe  tacit  objedtions  of  Bernoulli , 
he  anfwers  lightly,  diffembling  their  force,  and  as  if  he  was  treating  of 
lomething  elfe,  only  juft  fays, 

44  But  as  I  now  eftimate  an  addon  by  the  compound  ratio  of  ids  prin- 
44  ciples,  power  and  time  ;  fo  I  had  eftimated  it  a  little  before  by  the 
44  compound  ratio  of  what  it  performs ;  an  extenfive  or  material  effect, 
44  namely  of  the  length,  which  I  ufually  call  an  eftedt  zxt  \fyyjw,  and 
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4 4  an  intenfive  or  formal  effedl.  For  it  is  required  that  much  fhould  be 
44  performed  and  foon.  You  fee  now  that  both  the  eftimations  agree 
44  together.” 

By  the  obfcurity  of  this  anfwer,  whether  afFedled,  or  natural  to  Leib¬ 
nitz^  it  is  eafily  feen  that  he  would  have  the  velocity  to  be  taken  for 
the  effect  of  an  adlion,  which  Bernoulli  had  hinted  was  rather  the  caufe, 
but  that  he  did  not  dare  to  name  it  openly,  tho9  he  underftands  it  under 
the  name  of  an  intenfive  or  formal  effedl,  which  the  adlion  'performs . 
Befides  as  to  the  other  objedlion  of  Bernoulli ,  that  tho9  the  velocity  is 
in  the  higheft  degree  the  effedl  of  an  adlion,  as  well  as  the  length  gone 
thro’  •,  yet  as  one  of  thefe  effedls  depends  on  the  other,  or  is  included 
in  the  other,  and  certainly  the  length  gone  thro9  depends  on  the  velocity, 
an  adlion  ought  not  to  be  meafured  by  thole  effects;  as  to  this,  I  fay, 
he  obferves  a  profound  filence. 

The  fecond  demonftration  therefore  feems  to  be  given  up  by  Leib¬ 
nitz  as  well  as  Bernoulli  \  and  indeed  in  all  their  fubfequent  letters,  I  do 
not  find  the  left  mention  of  it. 

Moreover,  that  firft  demonftration,  which  comes  to  the  fame  with 
the  other,  that  is,  a  true  one  with  a  falfe  one  does  not  feem  to  be 
wholly  free  from  exception,  either  with  Bernoulli ,  or  with  Leibnitz 
himfelf. 

For  Bernoulli ,  tho9  he  had  declared  in  Aprils  that  it  quite  fatisfied 
him,  that  be  acquiefced  in  it,  and  that  it  was  very  elegant ,  and  ought  no 
longer  to  be  denied  to  the  publick,  in  Auguft  however  did  not  know  what 
Leibnitz  meant  by  the  word  adlion ,  on  which  that  whole  demonftration 
depends.  46  You  ought,  fays  he,  to  define  what  you  mean  by  adlion 
“  otherwife  nothing  can  ever  be  demonftrated.99  This  was  a  juft  ad¬ 
monition,  but  to  no  purpofe  ;  for  in  the  letter  which  Leibnitz  wrote  in 
anfwer  to  this,  you  will  not  find  a  tittle  of  that  definition  fo  highly  ne- 
ceffary. 

But  Leibnitz  himfelf,  in  his  letter  dated  in  Juney  expreffes  himfelf 
thus ;  44  my  demonftration  a  priori ,  for  our  eftimation  of  forces,  de- 
“  pends  upon  a  certain  fuppofition.  Namely,  that  an  adlion  which  does 
fcC  any  thing  uniformly ,  in  a  fimple  time,  is  duple  of  an  adlion  doing  the 
“  fame  thing  uniformly,  in  a  duple  time .  This  fuppofition  ought  to 
“  have  been  granted  by  Cat  elan  and  the  reft,  with  whom  I  had  difputed.” 
But  what  if  they  will  not  grant  it?  why  then  the  demonftration,  which 
depends  upon  this  fuppofition,  falls  to  the  ground,  at  leaft  till  you  de- 
monftrate  that  fuppofition. 

But,  44  I  have  not  yet  indeed  found  out  a  way  of  demonftrating  this 
44  propofition  a  priori  by  the  way  of  congruency,  nay  not  even  this, 
“  that  an  adlion  doing  the  fame  thing ,  in  a  jhorter  time ,  is  greater  ;  which 
44  ought  to  have  been  the  beginning.” 

Therefore  fince  that  fo  much  boafted  demonftration  a  priori  flood  in 
need  of  another  demonftration,  which  Leibnitz  had  not  yet  difcovered 
nor  ever  after  did  difcover,  nor  any  mortal  ever  will  difcover,  it  is  no 
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wonder  that  this  feed ,  tho*  committed  to  a  moft  fruitful  foil ,  did  not  grow 
up  into  a  large  plant .  For  Bernoulli  took  a  final  leave  of  this  clear  light 
of  truth ,  when  he  faw  it  dwindle  a  way  to  a  meer  fnuff. 

But  a  gentleman  of  much  higher  courage,  the  learned  Chr.  Wolfius , 
having  attempted  to  treat  the  theory  of  forces  after  a  geometrical  manner, 
communicated  to  the  publick,  in  the  firft  volume  of  the  Comment.  Acad. 

Imp.  Petropol.  under  the  title  of  Principia  Dynamica.  44  When  he'  had 
44  communicated,”  part  of  this  44  in  1710  to  the  moft  illujlrious  Count 
44  de  Herberftein,  to  the  moft  illujlrious  Leibnitz  and  others ,  Leibnitz, 

44  in  a  letter  171 1,  faid  that  it  agreed  with  hisy  which  he  had  communi- 
44  cated  to  the  famous  John  Bernoulli,  Jacob  Herman,  and  others*,  con - 
44  firming  it  in  thefe  words :  I  lay  down  this  calculus  of  pure  forces  or 
44  adtions.  Let  the  lpace  be  s ,  the  time  /,  the  velocity  vy  the  body  c , 

44  the  effect  ey  the  power  py  the  adtion  a.  Then  tv  will  be  in  equal 
44  motion  as  s ,  e  as  cs ,  tp  as  a.  And  thefe  may  be  affumed  without  a 
44  demonftration.  Add,  what  is  to  be  demonftrated,  ev  as  a.  Hence 
44  many  other  theorems  may  be  demonifrated ;  for  inftance  p  as  cvz. 

44  For  tp  as  ev:  but  e  as  cs ,  and  s  as  tv.  Therefore  tp  as  ctvxy  or  p 
44  as  cv'-.  And  in  thefe  is  contained  part  of  my  Dynamicky  abftradted 
44  from  fenfible  things,  tho*  it  is  afterwards  verified  by  experiments.” 

44  I  do  not  doubt  therefore,  fays  Wolfius ,  but  I  have  here  propofed  Dy- 
46  namical  principles,  which  are  conformable  to  the  fentiment  of  Leib- 
44  nitz.” 

And  this  indeed  is  mahifeft  of  itfelf,  as  the  theorems  of  Wolfius  ex- 
adtly  agree  with  the  algebraical  notations  of  Leibnitz  ;  but  whether  thefe 
principles  are  as  conformable  to  truth  as  they  are  to  the  fentiment  of 
Leibnitz ,  is  worth  the  while  to  examine.  But  I  find  one  thing  particu¬ 
larly  worthy  of  obfervation  in  thefe  notations,  a  as  evy  which  is  to  be  de - 
monftrated :  whence  Leibnitz  feems,  not  even  then,  after  16  years,  to 
have  found  out  a  demonftration  of  the  fuppofition  formerly  put  off  to 
Bernoulli  \  that  an  adtion  doing  any  thing,  in  a  fimple  time,  is  duple  of 
an  adtion  doing  the  fame  thing  in  a  duple  time  ;  fince  an  adtion  doing  any 
thing  in  a  fimple  time,  does  it  with  twice  the  velocity  of  an  adtion  do¬ 
ing  the  fame  thing  in  a  duple  time.  But  how  Wolfius  demonftrates  this, 
we  (hall  examine  prefently. 

For  the  moft  illuftnous  Imperial  Academy  of  Sciences  at  Peterjburg 
was  pleafed  to  make  me  a  prefent  of  the  3  firft  volumes  of  their  Com¬ 
mentaries,  and  at  the  fame  time  to  fignify  that  it  would  not  be  difagree- 
able  to  them,  if  I  would  lend  them  any  obfervations  of  mine  to  be  in- 
ferted  in  their  Commentaries.  In  confequence  ot  this,  having  lent  a 
paper  relating  to  my  theory  of  the  adtion  of  capillary  tubes,  whicK 
was  well  received  by  the  moft  illuftrious  Academy,  and  publifhed  in 
their  Commentaries,  I  loon  after  took  the  liberty  of  fending  another  un¬ 
der  the  title  of  Principia  Dynamica. 

For  as  I  faw  that  the  celebrated  Wolfius  propofed  to  explain  clearly 

and  diftindtly,  and  after  a  geometrical  manner,  thofe  things  which,  had 

been. 
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been  lefs  peiTpicuoufly  handled  by  Leibnitz ,  fo  that  it  was  not  eafy  to 
difeover  truth  from  falfehood •,  and  yet  that  they  agreed  exactly  toge¬ 
ther  in  the  main  ;  I  was  willing  to  take  the  opportunity  of  bringing  that 
theory  to  an  accurate  examination. 

With  this  view  I  tranfcribed  exactly  all  that  I  thought  was  rightly 
delivered  by  Wolfius ,  and  inferted  them  in  my  Dynamical  Principles ; 
what  was  wanting  I  fupplied  *,  and  what  feemed  to  be  falfe  I  corrected. 
When  I  had  done  this,  I  fent  it  12  years  ago  with  all  due  refpedl  to  the 
Imperial  Academy.  That  it  was  read  in  their  publick  afifembly,  and 
that  thanks  were  ordered  for  the  communication,  I  was  informed  by 
the  learned  Muller ,  who  was  then  at  Peterjburg ,  and  fetting  out  for  the 
expedition  to  Kamkatfchi . 

But  afterwards,  when  after  fo  many  years  I  found  no  mention  of 
that  paper  in  the  Commentaries,  I  inquired  laft  year  of  a  friend,  what 
was  become  of  it.  He  anfwered  me  at  firft,  that  no  fuch  paper  had 
ever  been  prefented  to  the  Academy.  I  anfwered,  that  it  had  certainly 
been  prefented,  that  it  was  read  in  a  publick  affembly  in  June  1733, 
and  that  thanks  were  returned  me  for  it.  At  laft,  on  examining  their 
regifters,  it  was  found  to  be  true ;  but  the  paper  itlelf  could  no  where 
be  found,  nor  could  any  one  imagine  by  what  accident  it  was  loft. 
However  the  molt  ilhiftrious  Academy  were  pleafed  to  give  me  my 
choice  either  of  fending  another  copy  to  Peterjburg ,  to  be  inferted  in 
their  Commentaries,  or  of  publifhing  it  in  our  Philofophical  Tranfac- 
tions. 

When  I  had  examined  my  own  papers,  I  could  not  find  a  perfect 
copy  of  it  any  where,  whether  it  had  been  loft  by  fome  accident  in 
moving  twice  from  one  houfe  to  another,  or  whether  I  had  written 
only  that  copy  which  I  had  fent  to  Peterjburg .  I  found  however  an 
imperfedt  copy,  which  I  fupplied  as  well  as  1  could,  and  now  prefent 
and  dedicate  it  to  the  Royal  Society  of  London ,  and  I  hope  with  better 
fuccefs. 

Dynamical 

Principles. 

We  often  fee,  when  perfons  are  engaged  in  law  fuits,  that  a  thing 
which  was  at  firft  eafy  and  plain,  has  by  the  ill  management  of  the  advo¬ 
cates  been  carried  thro5  all  the  turnings  and  windings  of  the  law,  till  it 
has  ended  in  a  difficult  and  almoft  inextricable  caufe.  In  fuch  a  cafe, 
if  any  lawyer  fhall  fliew  a  lfiort  and  plain  way  of  coming  to  a  conclu- 
fion,  I  fhall  think  he  deferves  very  well  of  both  parties,  on  which  fide 
foever  the  queftion  is  decided. 

In  this  light  I  confider  the  behaviour  of  the  famous  Wolfius  with  re¬ 
gard  to  the  controverfy  concerning  moving  forces,  which  has  now  for 
many  years  engaged  the  learned  world.  For  if  he  has  not  attained  to 
the  truth,  he  has  certainly  fhewn  the  way  by  which  others  may  with 
fafety  and  eafe  arrive  at  the  truth. 

Treading  therefore  in  his  fteps  and  thofe  of  the  illuftrious  Leibnitz , 
whom  he  profeffes  to  follow.  I  fhall  endeavour  to  explain  the  Dynami¬ 
cal 
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cal  Principles ,  to  ufe  their  own  term,  with  as  much  perfpicuity  as  is 
poftible.  -  3 

To  which  end  I  refolved  to  confider  only  one  very  fimple  cafe,  of  a 
body  endued  with  a  Vis  viva ,  which  is  moved  with  an  uniform  motion, 
that  is,  without  any  impediment,  either  of  a  refitting  medium,  or  of 
any  oppofite  bodies  whatfoever,  plainly  according  to  the  pofitions  of 
Wolfius.  And  if  the  candid  reader  fhall  obferve,  that  I  have  taken 
this  learned  gentleman  s  definitions  and  axioms,  nay  and  the  fubfequent 
propofitions,  excepting  i  or  2,  and  their  demonftrations,  without 
changing  a  word,.  I  mutt  give  him  to  underftand,  that  I  did  this  pro- 
feftedly,  becaufe  I  think  they  can  neither  be  more  clearly  expreffed,  nor 
more  certainly  demonftrated. 

I  cali  that  Vis  viva  with  Leibnitz ,  or  merely  vis  or  force,  which  Definition  1. 
“  adheres  to  a  local  motion.95 

A  pure  force  is  that  which  is  not  refitted  in  aclinp-  by  any  con-  Def.  2 
“  trary  force.99 

“  Therefore  a  pure  force  remains  unvaried  in  the  whole  time  of  Corollary 
“  adion.  ' 

“  Such  a  force  exerts  itfelf  in  an  equable  motion,  if  it  be  con-  Scholium . 

C£  ceived  to  be  made  in  an  unrefifting  medium.  For  in  whatfoever 

interval  the  moveable  body  is  moved  forwards,  the  fame  celerity  al- 
“  ways  fubfitts,  confequently  the  moving  force  is  the  fame.  Therefore 
“  the  effed,  which  it  produces,  does  not  in  the  left  exhauft  it. 

“  A  pure  a  ft  ion  is  that  which  is  exercifed  by  a  pure  moving  force.99  Def.  3,. 

64  Such  is  the  adion  of  a  moveable  carried  with  an  equable  motions/ 

“  in  an  unrefifting  medium. 

“  An  uniform  adion  is  that,  which  is  duple  in  a  duple  time,  triple  Def.  a. 
cc  in  a  triple,  &c.  or  in  general,  which  is  as  the  time. 

Such  an  adion  has  place  in  an  equable  motion,  when  a  moveable  SckoL 
tc  continues  to  be  moved  with  the  fame  celerity,  namely  if  the  motion 
4C  is  conceived  to  be  made  in  an  unrefifting  medium. 

Lhe  effeft  of  a  moving  force  beyond  the  confli  ft  is  the  tranflation  of  a  Def  5. 
cc  moveable  thro’  a  fpace." 

“  If  2  or  more  equal  moveables  are  moved  with  equal  celerity,  Axio?n  1 
“  the  force  of  them  is  the  fame.99 

“  The  fame  adion  is  performed  by  the  fame  force  in  the  fame  Axiom  - 
“  time.99 

“  That  a  greater  adion  is  performed  by  the  fame  force  in  a^  longer  SchoL 
<c  time  than  in  a  fhorter,  and  that  a  greater  adion  is  performed  in  the 
w  fame  time  by  a  greater  force  than  by  a  lefs,  no  one  doubts.  There¬ 
fore  the  quantity  of  an  adion  depends  on  the  quantity  of  forces  and 

time.  Wherefore  if  the  forces  are  equal,  and  the  time. the  fame,  the 
“  adion  alfo  muft  be  the  fame.59 

If  the  fame  moveable  is  transferred  thro5  the  fame  fpace,  the  efted  Ax. 

<£  is  the  fame.55  r 
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«  We  fuppofe  the  motion  to  be  made  in  an  unrefifting  medium,  or 
44  at  lead  abftradt  it  from  the  adtion,  which  is  fpent  in  overcoming  the 
44  refiftance  of  the  medium  :  which  may  be,  whilft  we  take  no  account 
44  of  the  time  in  which*  the  effedt  is  produced.” 

44  If  unequal  bodies  are  moved  with  the  fame  celerity,  the  forces  are 
44  as  the  maffes.” 

The  demonftrations  of  this  and  the  8  following  theorems,  about 
which  we  have  no  controverfy  with  the  Leihnitzians ,  were  fet  down 
in  Wolfius' s_  own  words  in  the  paper  fent  to  Peterjburg:  but  here  we 
thought  proper  to  omit  them,  to  avoid  prolixity. 

44  Uniform  actions  performed  in  the  fame  time  are  to  each  other  as 
44  their  forces.” 

44  Uniform  adtions,  performed  with  equal  forces,  are  to  each  other, 
44  as  the  times  in  which  they  are  performed. 

44  Uniform  adlions  are  in  a  ratio  compounded  of  the  times  and 

44  forces.” 


Theorem  £• 
Theorem  6. 

f 

Theorem  j. 
Theorem  8. 
Theorem  9. 
Theorem  10. 


Demonjlration 
of  the  firji 
safe. 


44 .  Unequal  forces  perform  the  fame  adtion  in  times  reciprocally  pro- 
44  portional  to  each  other.” 

44  If  2  equal  moveables  are  transferred  thro5  unequal  fpaces,  the  effedts 

44  are  as  the  fpaces.” 

44  If  any  2  moveables  are  transferred  thro!  the  fame  fpace,  the  effedts 
44  are  as  the  maffes.” 

44  If  any  2  moveables  are  transferred  thro5  any  fpaces,  the  effedts  are 
44  in  a  ratio  compounded  of  the  maffes  and  fpaces.” 

44  In  an  equable  motion,  the  effedts  are  in  a  ratio  compounded  of  the 
44  maffes,  celerities,  and  times. 

44  Adtions,  by  which  the  fame  effedt  is  produced,  are  as  the  celeri- 
44  ties.” 

We  are  now  come  to  that  theorem,  on  which  the  whole  affair  turns. 
If  this  is  true,  the  Leibnitzian  dodtrine  is  to  be  embraced,  if  not,  it  is 
to  be  rejected.  Therefore  the  demonftration  of  this  theorem  muft  be 
diligently  examined. 

It  is  divided  by  Wolfius  into  3  cafes;  but  as  the  fecond  and  third 
depend  on  the  firft,  we  fhall  confider  only  this  one. 

44  If  moveables  are  equal,  and  the  fame  effedt  is  produced  in  a  differ- 
44  ent  time,  the  velocities  will  be  as  the  times  reciprocally  in  which  it  is 
44  produced ;  that  is,  a  body,  which  produces  an  effedt  in  the  time  4  L, 
44  is  moved  with  the  velocity  2  C,  when  another,  which  produces  the 
44  effedt  in  the  time  ST,  is  moved  with  the  fimple  velocity  C,  and  fo 
44  on.  Now  it  is  evident,  that  an  uniform  adtion  is  duple,  which  pro- 
44  duces  the  effedt  in  4.  the  time,  triple,  which  in  fubtriple,  and  fo  on.” 

But  do  you  fay,  Mr  Wolfius ,  that  this  is  evident  ?  what  if  I  fhould 
deny  it  ?  what  if  I  fhould  fay  that  any  adtion,  which  produces  the  fame 
effedt,  is  the  fame  in  what  time  foever  it  produces  it.  This  is  the 
very  fuppofition  of  Leibnitz ,  of  which,  in  his  letter  to  Bernoulli  dated 
in  1696,  he  fays  he  has  not  difeovered  a  method  of  demonftrating 

a  priori. 
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a  priori ,  and  in  his  letter  to  your  felf  dated  1711,  .fays  is  ftiil  to  be  de- 
monftrated.  And  yet  you  do  not  endeavour  to  demonflrate  it,  but  fay 
it  is  evident,  l  deny  it’s  being  evident,  and  fo  your  demonflration  falis 
to  the  ground,  and  the  fuppofition  itfelf  therewith. 

But  before  we  fubflitute  a  new  one,  let  us  fee  a  little,  what  is  under¬ 
flood  by,  adlion,  and  what  by  effect. 

IVolfius ,  , after  the  example  of  Leibnitz ,  has  omitted  the  definition  of 
action.  He  has  only  fhewn  what  is  a  pure  adlion,  namely  that  which  is 
free  from  all  impediment;  and  what  is  an  uniform  adlion,  namely  that 
which  increafes  in  proportion  to  the  time :  but  what  he  means  by  adlion 
itfelf  he  has  no  where  determined.  But  till  this  is  done,  nothing  can 
ever  be  demonfirated ,  as  Bernoulli  advifed  Leibnitz  long  ago,  but  in  vain. 

If  I  might  venture  to  fupply  this  defedl,  I  would  afcribe  the  fame  . 
definition  to  adlion,  which  IVolfius  has  given  of  effedl ;  Once  there  feems 
to  be  no  other  difference  between  adlion  and  effedl,  than  that  'adlion,  if 
I  may  fo  fpeak,  is  an  effedl  in  fieri ;  and  effedl  an  abfolute  adlion,  or  one 
that  is  perfedted.  For  in  Wo Ifius's  example,  a ,  Vis  viva  .is  that  which 
transfers  a  moveable  thro’  a  fpace  y  therefore  the  adtioh  of  a  Vis  viva 
is  the  tranfiation  of  a  moveable  thro'  a  fpace  ;  and  the  effedl  of  a  Vis  viva 
is  alfo  the  tranfiation  of  a  moveable  thro ’  a  fpace ;  or  rather,  an  effedl  is 
a  moveable  already  transferred  thro’  the  fame  fpace. 

But  generally,  an  adlion  is  the  preceder  of  an  effedl ;  or  rather,  an  • 
adlion  is  that  by  which  any  thing  is  effedled,  but  an  effedl  is  the  thing 
itfelf  which  is  effedled. 

I  do  not  boafl  of  thefe  definitions  as  being  perfedl ;  but  yet  I  think 
they  are  without  any  danger  of  being  miflaken,  elpecially  if  I  make  the 
thing  a  little  plainer  by  fome  examples. 

If  I  write  a  page,  my  adlion  will  be  the  writing  of  a  page,  and  the 
effedl  will  be  a  page  written. 

If  a  workman  whitens  a  wail,  his  adlion  will  be  the  whitening  of  a 
wall,  and  the  effedl  will  be  a  wall  whitened. 

If  a  labourer  digs  a  garden,  his  adlion  is  the  digging  of  a  garden ; 
and  the  effedl  is  a  garden  digged. 

Any  one  may  eafily  conceive  an'  infinite  number  of  examples ;  and 
indeed  I  fhould  have  been  afhamed  to  dwell  fo  long  on  things  fo  plain, 
and  in  a  manner  frivolous,  if  thefe  very  things 'falfly  conceived  had  not 
thrown  fo  many  great  men  into  the  mofl  grievous  errors.  For 

- —  H<e  nug£  feria  ducunt 

In  mala. 

Of  equal  adlions  the  effedls  are  equal.  .  Our  10th 

Let  any  Vis  viva  A  perform  any  adlion,  and  let  there  be  fuppofed  any  Theorem, 
other  Vis  viva  B.  Now  that  the  Vis  viva  B  may  perform  an  adlion 
equal  to  the  Vis  viva  A ,  it  is  neceffary  that  the  Vis  viva  B  fhould  adl 
exadlly  as  much  as  the  Vis  viva  A  has  adled-  Therefore  after  the  com- 
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pletion  of  the  adtion  of  B,  as  much  will  be  abted  by  the  force  B ,  asi 
has  been  abted  by  the  force  A-,  that  is,  the  effect  of  the  Vis  viva  B  will 
be  equal  to  the  effebt  of  the  Vis  viva  A ,  the  actions  of  which  were 
equal.  E.  D . 

Adtions  are  in  proportion  to  the  effedts. 

Let  the  effebt  e  be  produced  by  the  adtion  a.  Therefore  another 
effebt  e  equal  to  the  tirft  will,  by  T'heor.  io,  be  produced  by  another 
equal  adtion  a  :  confequently,  the  effebt  b  will  be  produced  twice  by  the 
adtion  a.  In  like  manner  it  appears  that  the  effebt  thrice  e  muft  be  pro¬ 
duced  by  the  adtion  thrice  a ,  &c.  Nay  in  genere ,  that  the  effebt  ne  (~E) 
muft  be  produced  by  the  adtion  na  (  ~A).  Therefore  A  i  a  :  :  E  :  e, 
that  is,  the  adtions  are  in  proportion  to  the  effedts. 

Forces  are  in  a  ratio  compounded  of  the  maffes  and  velocities. 

By  Theor.  4.  adtions  are  in  a  ratio  compounded  of  the  times  and  forces. 

By  T’heor.  1 1.  adtions  are  in  proportion  to  the  effedts.  Therefore  effedts 
are  in  a  ratio  compounded  of  the  times  and  forces.  But  by  T’heor .  8. 
effedts  are  in  a  ratio  compounded  of  the  maffes  and  fpaces.  Therefore 
a  ratio  compounded  of  the  times  and  forces,  is  equal  to  a  ratio  com¬ 
pounded  of  the  maffes  and  fpaces.  Wherefore  forces  are  in  a  ratio 
compounded  of  the  maffes  and  fpaces  diredtly,  and  of  the  times  recipro¬ 
cally,  that  is,  in  a  ratio  compounded  of  the  maffes  and  velocities. 
4  D  D. 
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IV.  i.  I  have  been  at  the  king’s  garden,  and  am  juft  returned  :  I  there 
learned,  that  this  morning  they  have  been  trying  fome  experiments  with  a 
new-conftrudled  reflebting  mirror  or  mirrors  with  fuccefs  :  I  knew  in¬ 
deed  fome  time  ago,  that  they  had  been  upon  the  defign  ;  and  M.  de 
Buffon  had  acquainted  me  with  the  theoretical  part  of  the  whole. 
I  had  even  feen  a  part  of  it  executed ;  but  as  they  had-  not 
then  effayed  it,  I  would  take  no  notice  of  it :  In  one  word,  it 
is  Archimedes  revived  ;  and  the  credit  of  antiquity,  in  this  point,  is  in 
fome  meafure  re-eftablifhed.  This  machine,  for  fo  I  muft  call  it,  con- 
fifts  of  140  fmall  plain  mirrors,  each  of  about  4  by  3  Inches  fquare  ; 
they  are  fixed  at  about  -7  of  an  Inch  diftance  from  each  other,  upon  a 
large  wooden  frame  about  6  feet  fquare,  {Lengthened  with  many  crofs 
bars  of  wood  for  the  mounting  of  thefe  mirrors.  Each  of  them  has 
three  moveable  fcrews,  which  the  operator  commands  from  behind,  fo 
contrived,  that  the  mirror  can  be  inclined  to  any  angle  in  any  direbtion 
that  meets  the  fun  •,  and  by  this  means  the  folar  image  of  each  mirror  is 
made  to  coincide  with  all  the  reft. 

There  are  in  all,  as  I  told  you,  140  mirrors  •,  but  they  tried  the  expe¬ 
riment  this  morning  with  24  only  ;  for  fo  many,  and  no  more,  were 
then  ready  for  the  purpofe  :  the  effebt  was,  that,  in  very  few  feconds  of 
time,  a  combuftible  matter  they  had  prepared  with  pitch  and  tow,  dau¬ 
bed  upon  a  deal-board,  was  fet  on  fire,  and  burn’d  vigoroully  at  the  di¬ 
ftance  of  66  French  feet.  Judge  now  of  the  effebt  140  will  produce; 
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and  whether  the  invention  may  not  be  improved  to  the  height  of  all  that 
has  been  advanced  of  Archimedes  by  the  Ancients.  The  only  difficulty 
they  found  was,  to  make  the  folar  images  of  the  mirrors  coincide;  but 
this  is  owing  to  the  yet  imperfe&ion  of  their  method  of  mounting, 
which  may  be  eafily  improved. 

The  dimenfions  I  have  given  in  of  the  mirrors  and  frame  were  only 
gueflfed  at  from  view,  for  I  have  not  meafur’d  them  ;  fo  you  muft  not 
expect  they  will  fquare  or  tally  mathematically  in  the  utmoft  rigour. 

Nor  indeed  did  I  think  it  neceffary  to  do  any  more  ;  for  the  dimenfions 
of  themfelves  are  purely  arbitrary. 

2.  You  know  that  the  affair  of  Archimedes  fetting  the  Roman  fleet  on  fire  Extras?  of  a 
by  means  of  burning-glaffes,  has  been  look’d  upon  as  a  thing  impoffible  leffr  Fon^!fe 
and  romantic.  Def cartes  pofitively  denied  the  fad,  which  had  been  be-  fQ  yffpR 
lieved  for  fo  many  ages;  and  our  modern  philofophers,  after  many  t0  ]pe  Pref. 
trials,  and  various  reafonings,  have  been  of  the  fame  opinion.  But  M.  concerning  the 
de  Buffon ,  being  afked  if  it  might  be  poffible  to  invent  a  Phaometer ,  or.M^Mirror 
machine  for  meafuring  the  intenfity  of  Lights  hath  difcovered  by  trial, 
that  light  was  able  to  produce  great  effeds  in  a  focus  at  a  great  diftance,  if  fa77ce.  ibid, 
one  made  ufe  of  a  great  numbersof  difks,  which  would  refledfo  many  ima-  p.  495. 
ges  of  the  fun  and  fling  them  all  into  one  place.  He  put  together  there-  Read  A pnl 
fore  a  fort  of  Polyedron ,  confifting  of  168  fmall  mirrors,  or  fiat  pieces  of3°'  !~+7- 
looking-glafs,  each  6  inches  fquare  ;  by  means  of  which,  with  the  faint 
rays  of  the  fun,  in  March ,  he  fet  on  fire  fome  boards  of  beech  wood  at 
150  feet  diftance.  By  increafing  the  numbers  of  mirrors,  he  hopes  to  be 
able  to  do  the  lame  900  feet  off. 

His  machine  has  befides,  the  conveniency  of  burning  downwards  or 
horizontally,  as  one  pleafes  ;  and  it  burns  either  in  it’s  greater  focus,  or 
in  any  nearer  interval,  which  our  commonly  known  burning-glaffes  have 
not,  their  focus  being  fix’d  and  determined. 

Perhaps  this  machine  may  afford  a  manner  of  meafuring  either  light, 
or  the  different  degrees  of  heat  of  burning  bodies.  The  difficulty  is  to 
find  the  method  of  marking  the  degrees,  and  of  fixing  a  point  of  com- 
parifon  ;  for  the  point  of  kindling  will  not  determine  it ;  becaufe\that 
chiefly  depends  upon  the  greater  or  lefs  degree  of  inflammability  of 
different  combuftible  bodies*. 

3.  As  what  I  read  fome  time  fince  to  our  Royal  Academy  upon  the  fub-  Ahfraafro m 
je£t  of  my  re-invention  of  Archimedes's  burning  Speculay  cannot  appear  ^ 

in  our  Memoirs  before  the  year  1 747,  I  think  of  publifhing  by  them-  \ffc 
felves  my  obfervations  upon  thefe  mirrors,  as  foon  as  I  fhall  fatisfy  my-  r.  Acad,  of 

felf  upon  certain  particulars,  by  fome  new  experiments  I  am  now  prepar-  S.  at  Paris, 

&c.  to  M. 

*  Mr  Maupertuis,  in  a  letter  to  the  Pref  dent,  dated  at  Potzdam,  May  20.  1747.  fays,  Koikes, 
that  his  friend  Buffon  has  recovered  the  burning-glades  of  Archimedes  ;  that  with  1 68  '  .  '  ffff* 

plane  glaftes,  each  6  inches  fquare,  he  has  melted  a  filver  plate,  at  the  diftance  of  60  ccf"r!in&  T 
feet,  and  fired  pitch’d  boards  at  150.  Each  Jpecidum  is  moveable,  fo  as,  by  the  help  o lon 

3  fcrevvs,  to  be  fet  to  a  proper  inclination  for  directing  the  rays  towards  any  given  point.  burning 
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Specula.  N°,  ing  to  make.  The  fpeculum  I  have  already  conftrudted,  and  which  is 
' ait ^Nov  ^UC  ^  ^eet  ^roac^  an.d  as  naany  high,  burns  wood  ac  the  diftance  of  200 
if  s'  Read  ’  f^t,  it  melts  tin  and  lead  at  the  diftance  of  above  120  feet,  and  filver 
Oct.  27.  -  at  50.  The  theory  which  led  me  to  this  difeovery  is  Founded  upon  two 
17 48-  important  remarks  •,  the  one,  that  the  heat  is  not  proportional  to  the 

quantity  of  light ;  and  the  other,  that  the  rays  do  not  come  parallel  from 
the  fun.  The  firfb  of  thofe,  which  appears  to  be  a  paradox,  is  never- 
thelefs  a  truth  of  which  one  may  eafily  fatisfy  one’s  felf,  by  reflecting 
that  heat  propagates  itfelf  even  within  bodies;  and  that  when  one 
heats  at  the  fame  time  a  large  fuperficies,  the  firing  is  much  quicker 
than  when  one  only  heats  a  fmall  portion  of  the  fame. 


The  motion  of 
Projectiles 
near  the 
Earth's  Sur~ 
face  confiderd 
independent  of 
the  properties 
of  the  Conic 
Sections ;  in  a 
letter  to  M. 
Folkes,  j Efg; 
Pr.  R.  S.  by 
Mr  Tho. 
Simpfon,  F. 
R.S.  N«.  486. 
p.  137.  Feb. 
and  Mar. 
1748.  Read 
Feb.  4.  1 747. 


V.  After  fo  much  as  has  been  already  faid  upon  the  motion  of  pro- 
jeCtiles  in  vacuo ,  it  may  feem  needlefs  to  attempt  any  thing  further  on 
that  head  ;  neverthelefs,  as  a  thorough  knowledge  in  the  art  of  Gunnery 
is  become  more  than  ever  neceffary,  and  as  gentlemen  employ’d  in  the 
praCtice  of  that  art  are  (I  am  fenfible)  too  often  deterr’d  from  applying 
themfelves  to  the  theory,  by  the  difficulties  they  imagine  they  fhall  meet 
with  in  the  conic  feCtions,  you  will,  I  hope,  pardon  the  liberty  I  have 
taken,  in  troubling  you  with  my  thoughts  on  a  fubjeCt,  in  which  little  or 
nothing  new  is  to  be  expected  befides  the  method. 

When  I  firft  drew  up  this  paper  (which  was  about  two  years  ago) 
I  did  intend,  had  health  permitted  me  to  make  the  proper  experiments, 
to  have  alfo  attempted  fomething  with  refpeCt  to  the  refiftance  of  the  at- 
mofphere,  whereof  the  effects  are  indeed  too  confiderable  to  be  intirely 
difregarded :  but  if  the  amplitude  of  the  projection,  anfwering  to  one 
given  elevation,  be  firft  determined  by  experiment  (which  our  method 
fuppofes)  the  amplitudes  in  all  other  cafes,  where  the  elevations  and 
velocities  do  not  very  much  differ  from  the  firft,  may  be  determined,  by 
the  proportions  here  laid  down,  to  a  fufficient  degree  of  exactnefs.  Be- 
caufe,  in  all  fuch  cafes,  the  effects  of  the  refiftance  will  be  nearly  as  the 
amplitudes  themfelves ;  and  were  they  accurately  fo,  the  proportions  of 
the  amplitudes,  at  different  elevations,  would  be  exaCtly  the  fame  as  in 
vacuo  ;  which  proportions  I  now  proceed  to  determine. 


Proe.  I.  jfet  fW0  balls  be  projected  with  the  fame  celerity  at  different ,  but  given  ele¬ 
vations ,  *tis  propofed  to  determine  the  ratio  of  the  times  of  their  flighty 
of  their  great  eft  altitudes ,  and  of  their  horizontal  amplitudes. 

Fig.  44.  Let  P  q?  Fig.  44.  reprefent  the  plane  of  the  horizon,  PE Q  and  peq  the 

paths  of  the  projectiles,  deferibed  in  the  flight ;  moreover  let  and 

qpt  be  the  given  angles  of  elevation,  and  let  Pi^  and  pq  be  bifeCted  in 
H  and  h  ;  drawing  HE ,  Sff  he  and  qi9  all  perpendicular  to  P  q  :  and 
making  the  fine  of  QPE  =  S9  it’s  co-fine  =  C,  the  fine  qpt  =  j,  it’s 
co-fine  2=2  c ,  and  radius  =  r. 


Therefore, 
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Therefore,  fince  the  diftances  defcended  by  heavy  bodies  (whether  from 
a  point  at  reft,  or  from  the  right  lines  in  which  they  would  move, 
if  not  afted  upon  by  gravity)  are  known  to  be  as  the  fquares  of  the  times, 
aj’  will  be  to  qt,  as  the  fquare  of  the  time  of  defcribing  PEf/or 
ofthat  wherein  the  ball  would  move  uniformly  over  the  fpace  P  T  with  it’s 
firft  velocity  at  P)  is  to  the  fquare  of  the  time  of  defcribing  peq  (or  of 
that  wherein  the  other  ball  would  move  uniformly  thro’  the  length  pt). 
But  the  celerities  at  P  and  p  being  equal,  by  hypothelis,  the  times  in 
which  the  faid  lines  P  T  and  pt  would  be  uniformly  defcribed,  are  mani- 
feftly,  as  the  lines  themefelves  :  whence  the  fquares  of  thofe  lines  muft, 
alfo,  be  as  the  fquares  of  the  times,  and,  confequently,  as  the  diftances 
defcended:  that  is,  P  t-  :  pt  -  :  :  T  tq. 

Sx  PT  sxpt 

Now,  by  plane  trigonometry  T - - —  anc*  tq  —  -  ;  tnere- 


fore  PT1  :  pt *  Q :  : r  S  x  PT :  s  x  p t  •,  whence,  by 

dividing  the  antecedents  by  PT,  and  the  confequents  by  p  t,  we  have 
PT  :  pt  :  \  S  :  s\  from  which  it  appears,  that  the  times  of  flight  are  di¬ 
rectly  as  the  fines  of  elevation.  >  c 

Again,  the  times  of  defcribing  E  Q  and  eq  (which  are  the  halves  or 

the  wholes)  being  alfo  to  one  another  as  S  ;  and  the  diftances  E  6 
defcended  in  them,  as  the  fquares  of  the  times,  it  likewife  follows,  that 
S'-  :  sz  :  :  EH  :  eh\  or  that  the  greateft  altitudes  are  as  the  fquares  or 

the  fines  of  elevation. 


r  x  P  Q  _ rxpq 

Moreover,  becaufe  (by  Trigonometry)  PT  =  and  p/  -  > 

and  it  has  been  already  proved,  that,  S  :s::  PT:pt,  it  follows,  that 

S-  s  ■  ■  —P-T:  whence,  by  multiplying  the  antecedents  by 

C  '  c 

TL  and  the  confequents  by  — ,  it  will  be  — —  :  ——  ( : :  2  P  •  ipq) 


2  SC.  , 

: :  P^-pq.  But - is  known 


to  be  the  fine  of  double  the  angle 


whofe  fine  is  S ,  and  co-fine  C,  &c*  Therefore  the  horizontal  ampli¬ 
tudes  are  to  one  another,  as  the  fines  of  the  double  elevations. 

Hence  it  follows,  that  the  greateft  amplitude  poffible  will  be,  when  CW/. 
the  elevation^  is  ~  a  right  angle*  or  450  (becaufe  the  fine  of  90°  i^  the 
greateft  of  all  others). 

Therefore,  if  the  greateft  amplitude  be  given  (from  experiment)  the  Cord : 
amplitude  anfwering  to  any  propofed  elevation,  above,  or  below,  45  » 
may  from  hence  be  found :  for  it  will  be  as  the  radius,  to  the  ^ 
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double  the  given  elevation,  fo  is  the  greateft,  to  the  required,  ampli¬ 
tude.  :  <  -  '  5  «-  ' 

Hence,  alfo,  the  altitude  of  the  projedtion  maybe  known;  for 
when  the  angle  SfPT  is  half  a  right  angle,  will  be  =■  P  §!j>  and  there¬ 
fore  HE  (t  Tgf)  =  P'tQj  alfo,  in  this  -cafe,  Sz  =  f  r*  ;  whence  our 
proportion  Sl  :  sz  ::  HE  :  he  will  here  become  -rz  :  '&  : :  t  P he  ; 
from  whence  it  appears,  that,  as  the  fquare  of  the  radius  is  to  the  fquare 
of  the  fine  of  any  given  elevation,  fo  is  half  the  greateft  horizontal  am¬ 
plitude,  to  the  altitude  of  the  projedtion.  Hence  it  alfo  follows,  that 
the  height  to  which  the  ball  would  afcend,  if  projected  diredtly  upwards, 
is  juft  half  the  greateft  amplitude. 

Therefore,  fince  it  is  well  known,  that  a  body  in  vacuo  afcends  and 
defcends  with  the  fame  velocity ;  and  that  the  diftances  defcended  are  as 
the  fquares  of  the  velocities  ;  it  follows,  that  the  amplitudes,  at  the  fame 
elevation,  with  different  velocities,  will  alfo  be  to  one  another  as  the 
fquares  of  the  velocities ;  becaufe  they  are  as  the  greateft  amplitudes, 
with  the  fame  velocities  (by  Corol.  2.)  and  thefe  are  as  the  diftances  per¬ 
pendicularly  defcended  (by  the  precedent).  Whence,  univer fatly ,  if  both 
the  elevations  and  the  velocities  differ,  the  amplitudes  will  be  to  each 
other  in  a  ratio  compounded  of  the  ratio's  of  the  fines  of  double  the 
angles  of  elevation,  and  of  the  duplicate  ratio's  of  the  velocities,  or  im¬ 
pelling  forces. 

The  angle  of  elevation ,  and  the  greateft  horizontal  amplitude ,  being  given , 
to  find  at  what  diftance  the  piece  ought  to  be  planted ,  to  hit  an  obje£i> 
whofe  diftance ,  above  or  below  the  plane  of  the  horizon ,  is  alfo  given. 


Fig.  45,  46.  Let  AB,  Fig.  45,  46.  be  the  plane  of  the  horizon,  BC  the  perpendi¬ 
cular  height  or  depreffion  of  the  objedt,  and  AB  the  required  diftance: 
alfo  let  BC  be  produced  to  meet  the  line  of  diredtion  AD  in  D,  and 
let  P  be  the  place  where  the  path  of  the  projedtile  would  meet  the  ho¬ 
rizon  ;  moreover,  let  T  j^be  perpendicular  to  AP ,  and  CN  parallel  to 
AD.  Then,  by  the  preceding  problem,  it  will  be  as  radius :  the  fine 
of  2  BAD  :  :  the  given  (or  greateft)  amplitude  :  AP ;  which  therefore, 
is  known. 

Moreover,  the  areas  of  fimiiar  triangles  being  as  the  fquares  of  their 
homologous  fides,  we  have  AP  x  P  gf  :  AB  x  BD  :  :  Afif:  ADZ. 
But  AQg\  AD1  :  :  AB  x  B  D  :  :  ^ P  :  DC  (from  principles  already 
explained)  therefore,  by  equality,  AP  x  P  gf:  AB  x  BD  :  :  fifP  :  DC\ 
and  confequently  AP  :  AB  :  :  BD  :  CZ);  but  (becaufe  of  the  parallel 
lines  CN  and  AD)  BD  :  CD  :  :  AB  :  AN ;  whence,  again  by  equality, 
AP  :  ylB  :  :  AB  :  AN ;  therefore,  by  divifion,  AP  :  BP  :  :  AB  : 
BN  \  and,  confequently  AP  x  BN  —  BP  x  AB. 

Let  AP  be  now  bifedted  in  0  ;  then  BP  x  AB  being  ==  AO 1  — 
0  Bz  (in  the  firft  cafe)  and  =  OB1  —  AO1  (in  the  fec'ond  cafe),  we  fhall 

therefore 
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therefore  have  0  B*  ~  A0Z  T  AP  x  B  N  —  AO  x  AO  +2  BN :  whence 
the  diftance  AB  is  likewife  known.  E.  I. 

Hence,  if  the  elevation,  and  the  greateft  amplitude,  together  with  Carol 
the  diftance  AB  of  the  objed  be  given,  the  height  or  depreflion  of  the 
ball  in  the  perpendicular  B  CD  will  be  known:  for  it  is  proved,  that 
AP:BP::BA:BN'9  whence  BN  is  known  :  but,  as  the  radius  to 
the  tangent  of  BNC  ( BAD ):  fo  is  BN  to  BC. 

The  greateft  horizontal  amplitudes  of  the  piece,  together  with  the  diftance  Prob.  iii. 

and  height  (or  depreftion)  of  the  object  being  given ,  to  find  the  direction 

or  angle  of  elevation . 

Let  BCy  Fig.  47,  48.  be  the  perpendicular  height  or  depreflion  of  the  Fig.  47,  48. 
objed,  AB  it’s  given  horizontal  diftance,  and  AH  the  required  diredion ; 
alfo  let  P^Fig.  49.  be  the  greateft  amplitude  (anfWering  to  450  of  Fig.  49- 
elevation)  ;  draw  AC,  in  which  produced  (if  need  be)  take  AG  —  P  If, 
make  MG  0  perpendicular  to  A G,  meeting  AB  produced  (if  need  be) 
in  0  ;  and  from  the  centre  0,  with  the  interval  O  A,  let  a  circle  be  de¬ 
fended,  interceding  AG,  produced  in  E,  and  the  line  of  diredion  AH 
in  H ;  join  E,  H„  and  let  HI,  AN  and  £fR,  be  perpendicular  to  AE , 

AO,  and  P  ^refpedively,  and  let  BC,  produced,  meet  AH  in  D. 

It  will  appear,  from  what  has  been  faid  above,  that  AD  :  PR1:: 

DC  :  Rgf-,  therefore  PR  being  —  iPFf  ~  2  AG*  =  f  AE  ,  and 
Rgf—  Pgf  —  f  AE  (by  conftrudion),  we  have  aD 1  :  f  AE  :  :  DC  : 

\AE,  and  therefore  aD' aE  x  DC. 

Now,  the  triangles  AD  C*,  A  EH,  being  equiangular  (becau  fe  ADC 
==  DAN  —  AEH,  and  DAC  common  to  both)  we  likewife  have  AD  : 

DC  :  :  AE  :  EH,  and  confequently  AE  < ’DC  =  TZ)  x  EH  —  ADZ  (per 
above);  whence  EH  —  AD*  Therefore,  as  the  triangles  ADB  and 
TZZ/are  equiangular,  they  are  equal  in  ail  refpeds;  and  fo  HI—  AB  1. 
whence  follows  this  eafy  conftrudion. 

Having  deferibed  the  circle  AEF,  as  above  direded,  and  drawn  MG Conftruaion. 
perpendicular  to  AE,  take  Gn  equal  to  AB,  and  thro5  n,  parallel  to 
AE,  draw  Hh,  cutting  the  circle  in  H  and  h  ;  join  A,  H,  and  A,  h  ; 
then  either  of  the  diredions  AH  or  Ah,  will  anfwer  the  conditions  of  the 
problem.  From  this  conftrudion  we  have  the  following  calculation,  viz... 

As  AB  is  to  BC,  fo  is  AG  to  OG  ;  which  added  to,  or  fubtraded 
from,  Gn  (AB)  gives  On:  then,  it  will  be,  as  AG  :  On  ::  the  co-flne 
or  0  AG  :  co-line  of  HOn  (—  HAh)  the  difference  of  the  two  required 
elevations  ;  whence  the  elevations  themfelves  are  known.  Q,  E.  I. 

Hence,  if  the  elevation  of  the  piece,  with  the  diftance  and  the  height^/.  . 

(or  depreflion)  of  the  objed  be  given,  the  greateft  horizontal  ampli¬ 
tude  may  be  found  :  for  it  will  be  AB  :  BC  :  :  radius :  tang,  of  B AC ; 
whence  CAD  is  alfo  known. 

Then,  S.  CAD  :  S.  AC D  (A HE)  :  :  AD  (HE)  :  AE. 

And,  S.ADC :  radius  :  :  AB  :  AD. 


1 


Therefore.* 
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Therefore,  by  compounding  thefe  proportions,  we  have  S.CAD  X 
S.  ADC  :  radius  x  S.ACD  :  :  AB  :  AE\  which  is  equal  to  twice  the 
required  amplitude,  by  conftrudion. 

Moreover,  if  the  elevation,  and  the  greateft  horizontal  amplitude  be 
given,  the  amplitude  of  the  projedion  on  any  afcending  or  defending 
plane  AE ,  whole  inclination  FAE  is  alfo  given,  may  from  hence  be. 
derived.  For,  S.AHE  (A CD)  :  S  :  EAH  {CAD)  :  :  AE  (aP^ 
:  EH  {AD)  and  S.ACD  :  S.ADC  :  :  AD  :  AC ;  whence,  by  com¬ 
pounding  the  two  proportions,  Sqr.  S.  ACD  :  S.CAD  x  S.  ADC  : :  2 PSfi 
AC',  from  which  AC  is  known.  •  .  v 

Since  it  appears,  that  the  triangles  ADB  and  EH  I  are  equal  and 
alike  in  all  refpeds,  and  therefore,  the  horizontal  diftance  AB,  uni - 
v  erf  ally,  equal  to  the  perpendicular  HI,  it  is  manifeft*  that,  when  HI 
is  the  greateft  poffible,  AB  will  alfo  be  the  greateft  poffible;  in  which 
circumftance  AC  (if  the  angle  FAE  be  given)  will  like  wife  be  the 
greateft  poflible :  and  this,  it  is  evident,  muft  be,  when  HI  coincides 
•  with  MG,  or  when  the  angles  HE  A  and  HAE  are  equal,  Fig.  50,  51. 
at  which  time  the  point  D  coincides  with  H ;  becaule  AD  and  EH  are 
always  equal  to  each  other.  Therefore,  fince,  in  this  cafe,  HAE 
{HE A)  is  =  NAH,  it  follows,  that  the  amplitude,  on  any  inclined 
plane'  AE,  will  be  the  greateft  poftible,  when  the  line  of  diredion  AH 
bifeds  the  angle  made  by  the  plane  and  zenith. 

Hence  the  greateft  amplitude  on  any  inclined  plane  may  alfo  be 
known;  for  the  right-angled  triangles  AOG  and  HOB,  having  AO  — 
HO  and  the  angle  0  common,  are  equal  in  all  refpeds ;  and  therefore, 
as  tang,  of  AHG  {BAH  the  angle  of  elevation) :  tang,  of  CHG  {CAB 
the  plane’s  inclination)  : :  AG  :  GC-,  whence  AC  —  AG  +  GC  is  alfo 
known. 

Hence,  alfo,  if  the  greateft  amplitude  on  an  inclin’d  plane  be  given, 
the  greateft  horizontal  amplitude  may  be  determined  :  lor,  radius  :  S. 
B  AC  :  :  AC  :  BC  —  CG  =  the  difference  of  the  given,  and  the  re¬ 
quired,  amplitudes. 

But  if,  inftead  of  the  plane’s  inclination,  the  perpendicular  height, 
or  depreffion,  of  the  objed  be  given  ;  then,  AC  {AG  +  BC)  being  to 
BC,  as  radius  to  the  fine  of  B  AC,  and  radius :  co-tang.  BAC  :  :  BC  : 
AB the  greateft  diftance  AB,  at  which  the  ball  can  poflibly  hit  the 
objed,  will  from  hence  be  given  :  which  diftance  (becaule  AC  =  AG 

T  BC,  and  AB 1  —  AC  -j-  CB  x  AC  —  BC)  will  alfo  be  expreffed  by 

s/  AG  x  AG  T  2  BC.  Hence  the  greateft  horizontal  amplitude  of  a 
ball,  projeded  from  a  given  height  above  the  plane  of  the  horizon  is 
known:  for  ST,  Fig.  51.  may  here  be  fuppofed  to  reprefent,  the  plane 
of  the  horizon,  and  SA  the  given  height ;  and  then  SC,  being  equal 

to  AB,  is  given  from  above  =  AG  x  AG  -j-  2BC . 
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But,  if  the  horizontal  diftance  AB  be  given,  and  it  be  required  to  Corel.  7. 
find  the  greateft  height  the  ball  can  poffibly  reach  in  the  perpendicu¬ 
lar  BCD  *,  we  fhall  have  HG  ( AB )  :  AG  :  ;  radius  :  tang,  of  the  ele¬ 
vation  ( BAH  or  AHG)  \  and  radius  :  tang.  B AC  (2B AH^  q0°)  :: 

AB  :  BC  ;  which  therefore  is  known.  But  (becaufe  AC  +_BC  —  AGy 

and  AC  -y  CB  x  AC  —  CB  =  ABZ )  the  fame  will  alfo  be  truly  ex- 

,  ,  AGZ  co  ABZ 

hibited  by  - — - . 

1  2  AG  \  .  '■ 

Laftly,  let  the  height,  or  depreftion,  of  the  objedt  be  given,  toge-  Corel.  3. 

ther  with  it’s  diftance  ABy  to  determine  the  direction,  and  the  lead 

impetus  poftible,  to  hit  the  objedt :  then  AB  :  BC  : :  radius  :  tang. 

BAC\  whence  the  elevation  BAH  is  known*,  and  as  radius  :  tang. 

AHG  IfiAH)  :  :  MG  ( AB )  :  AG  j  whence  the  impetus  is  alfo  known. 


VI.  r.  The  ufe  of  rockets  is,  or  may  be,  fo  confiderable  in  determin¬ 
ing  the  pofttion  of  diftant  places  to  each  other,  and  in  giving  fignals 
for  naval  or  military  purpofes,  that  I  thought  it  worth  while  to  exa¬ 
mine  what  height  they  ufally  rife  to,  the  better,  to  determine  the  extent 
of  the  country,  thro’  which  they  can  be  feen.  I  therefore,  at. the  exhi¬ 
bition  of  the  late  fire- works,  defir’d  a  friend  of  mine,  who  I  knew  intended 
to  be  only  a.  diftant  fpedlator,  to  obferve  the  angle  of  elevation  to  which 
the  greateft  part  of  them  rofe,  and  likewife  the  angle  made  by  the  rocket 
or  rockets,  which  fhould  rife  the  higheft  of  all. 

My  friend  was  provided  with  an  inftrument,  whofe  radius  was  38 
inches  ;  and,  to  avoid  all  uncertainty  in  it’s  motion,  it  was  fixed  in  an  in¬ 
variable  pofttion  *,  and  it’s  field,  which  took  in  ten  degrees  of  altitude 
was  divided  by  horizontal  threads.  The  ftation  my  friend  chofe  was 
on  the  top  of  Dr  Nijbetf  s  houfe  in  Kingftreet  near  Cheapfide ,  where  he  had 
a  fair  view  of  the  upper  part  of  the  building  eredted  in  the  Green  Park. 
There  he  obferved  that  the  fingle  rockets  which  rofe  the  moft  eredt,  were 
ufually  elevated  at  their  greateft  height  about  6°  ~  above  his  level  ;  and 
that  amongft  thefe  there  were  3  which  rofe  to  j°  f;  and  that  in  the  laft 
great’ flight  of  rockets,  faid  to  be  of  6000,  thecreft  of  the  arch,  formed 
by  their  general  figure,  was  elevated  about  8°  4.  From  the  care  and 
dexterity  of  my  friend,  and  the  nature  of  the  inftrument.  I  doubt  not 
but  thefe  obfervations  are  true  within  a  few  minutes. 

The  diftance  of  this  ftation  from  the  building  in  the  Green  Park  is 
4000  yards,  according  to  the  laft  great  map  o f  London:  and  hence  it  ap¬ 
pears,  that  the  cuftomary  height,  to  which  the  fingle,  or  honorary  rock¬ 
ets,  as  they  are  ftyled,  afeended,  was  near  440  yards :  that  three  of  thefe 
rofe  526  yards  i  and  that  the  greateft  height  of  any  of  thole  fired  in  the 
grand  girandole  was  about  615  yards:  all  reckon’d  above  the  level  ot 
the  place  of  obfervation,  which  I  efteem  to  be  near  25  yards  higher  than 
the  Green  Parky  and  little  lefts  than  15  yards  below  the  chefts  whence  the 
great  flight  of  rockets  was  difcharged. 
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It  Teems  then  there  are  rockets  which  rife  600  yards  from  the  place 
whence  they  are  difeharged  :  and  this  being  more  than  a  third  part  of  a 
mile,  it  follows,  that  if  their  light  be  fufficiently  ftrong,  and  the  air  be 
not  hazy,  they  may  be  feen  in  a  level  country  at  above  50  miles  di¬ 
ftance. 

The  obfervations  on  the  Tingle  rockets  are  fufficiently  confonant  to  Tome 
experiments  I  made  my  felt  about  a  fortnight  fince  :  for  then  I  found  that 
feveral  Tingle  pound  rockets  went  to  various  heights  between  450  and  500 
yards,  the  altitude  of  the  higheft  being  extremly  near  this  laft  number, 
and  the  time  of  their  afeent  ufually  fhort  of  7" . 

But  though  from  all  thefe  trials  it  fhould  Teem  as  if  good  rockets  of  all 
fizes  had  their  heights  limited  between  400  and  600  yards;  yet  I  am 
difpofed  to  believe,  that  they  may  be  made  to  reach  much  greater  di- 
ftances.  This  I  in  Tome  degree  colled:  from  the  nature  of  their  compo- 
fition,  and  the  ufual  imperfedt  manner  of  forming  them. 

Nor  is  this  merely  matter  of  {peculation  ;  for  I  lately  faw  a  dozen  of 
of  four  pound  rockets  fired  ;  the  greatefl  part  of  which  took  up  near  14" 
in  their  afeent,  and  were  totally  obfeured  in  a  cloud  near  9  or  10"  of  the 
time ;  fo  that  the  moment  of  their  burfting  was  only  obfervable  by  a 
hidden  glimmering  through  the  clouds:  and  as  thele  rockets,  during  the 
time  they  were  vifible,  were  far  from  moving  with  a  languid  motion,  I 
cannot  but  conceive,  that  the  extraordinary  time  of  their  afeent  muft  have 
been  attended  by  a  very  unufual  rife. 

An  account  of  2.  Mr  Robins  not  having  been  able  to  obtain  any  certain  account  to 
feme  Expen-  w|iat  diftance  any  of  the  rockets  mentioned  in  the  preceding  paper  were 
adually  feen,  refolved  to  order  Tome  rockets  to  be  fired  at  an  appointed 
bins,  E 'fq\  F.  time,  and  to  deiire  Tome  of  his  friends  to  look  out  for  them  at  feveral 

R .  s.  Mr  very  diftant  places. 

Samuel  Da  The  places  fix’d  upon  for  this  purpofe,  were  Godmarjham  in  Kent-* 
ab°ut  5°  Miles  diftant  from  London  *,  Beacon-Hill  on  Liptery- Heath  in 
^Gentlemen,  in  EJfex>  at  about  40  miles  ;  and  Barkway ,  on  the  borders  of  Hertfordfhire , 
order  to  difeo-  about  38  miles  from  London. 

*ver  the  height  Mr  Robins  accordingly  order’d  fome  rockets  to  be  made  by  a  perfon 
to  which  Roc-  many  years  employ’d  in  the  Royal  Laboratory  at  Woolwich  *,  to  which  fome 
iTade7oaf-  gent^emen?  wh°  had  been  inform’d  of  his  intentions,  added  Tome  others 
cend,  and  to  of  their  own  making.  Sept .  27,  1749.  at  8  in  the  evening,  was  the  time 
what  difiance  appointed  for  the  firing  of  them  ;  but,  thro*  the  negligence  of  the  engi- 
their  Light  neer,  they  were  not  let  off  till  above  \  an  hour  after  the  time  agreed 

'fohn  llpon*  There  wcre  in  a11  a  d°zen  rockets  fired  from  London  Field  at 
Ellicott,0^.  Hackney  and  the  heights  were  meafur’d  by  Mr  Canton ,  Mr  Robins  be- 

S.  N°.  496.  ing  prefent,  at  the  diftance  of  about  1200  yards  from  the  poft  from 
p.  578.  Nov.  whence  the  rockets  were  fir’d.  The  greateft  part  of  them  did  not  rife 
(Ac.  1750.  t0  above  400  yards  *,  one  to  about  500,  and  one  to  600  yards  nearly. 

By  a  letter  I  receiv’d  the  next  day  from  the  Rev.  Dr  Mafon ,  of  Trin . 
Coll  Cambridge ,  who  had  undertaken  to  look  out  for  them  from  Barkway 
on  the  borders  of  Hertfordjhire ,  I  was  informed,  that,  having  waited 

upon 
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upon  a  hill  near  the  town  with  fome  of  his  friends  till  about  half  an  hour 
paft  the  time  appointed,  without  perceiving  any  rockets,  as  they  were 
returning  to  the  town,  fome  of  the  company  feeing  thro’  the  trees  what 
they  took  to  be  a  rocket,  they  immediately  haften’d  back  out  of  the  clofes 
into  the  open  fields,  and  plainly  faw  4  rile,  turn  and  fpread:  he  judged 
they  rofe  about  i°  above  the  horizon,  and  that  their  lights  were  ftrong 
enough  to  have  been  feen  much  farther. 

From  Ejfex  I  was  inform’d,  that  the  perfons  on  Liptery -Heath  faw  8  or 
9  rockets  very  diftindlly,  at  about  f  an  hour  paft  £  ;  and  likewife  great¬ 
ly  to  the  eaftward  of  thefe  5  or  6  more.  The  gentlemen  from  Godmar - 
Jham  in  Kent  having  waited  till  above  half  an  hour  paft  8,  without  being 
able  to  difcern  any  rockets  they  fir’d  half  a  dozen  •,  which,  from  the 
bearings  of  the  places  were  moft  probably  thofe  feen  to  the  eaftward  by 
the  perfons  upon  Liptery- Heath  \  and  if  the  fituations,  as  laid  down  in  the 
common  maps,  are  to  be  depended  upon,  at  about  35  miles  diftance. 

The  engineer  being  of  opinion  that  he  could  make  fome  rockets,  of 
the  fame  fize  as  the  former,  that  fhould  rife  much  higher,  Mr  Robins 
order’d  him  to  make  half  a  dozen.  Thefe  laft  were  fired  Off.  12. 
following,  from  the  fame  place,  and  in  general  'they  rofe  nearly  to  the 
fame  heights  with  the  foregoing  ;  excepting  one,  which  was  obferved  to 
rife  690  yards.  The  evening  prov’d  very  hazy,  which  render’d  it  im- 
poflible  for  them  to  be  feen  to  any  confiderable  diftance. 

It  being  obferv’d  in  thefe  trials,  that  the  largeft  of  the  rockets,  which 
were  about  2  inches  and  a  half  in  diameter,  rofe  the  higheft,  Mr  Robins 
intended  to  have  made  fome  more  experiments,  in  order  to  a  farther  dis¬ 
covery  what  fiz’d  rockets  would  rife  higheft  :  but  his  engagements  with 
the  Eaft-India  company  preventing  him,  Mr  Samuel  Da  Cofta,  late  of 
Devonjhire- Square ,  a  gentleman  of  an  extraordinary  genius  in  Mechanicks, 
and  indefatigable  in  the  application  ;  Mr  Banks ,  a  gentleman  who  had 
for  many  years  pra&is’d  making  rockets,  and  two  other  perfons,  under¬ 
took  the  profecuting  thefe  enquiries  ;  and  having  made  feveral  experi¬ 
ments  as  well  with  regard  to  the  compofition,  as  the  length  which  rockets 
might  be  made  to  bear,  in  proportion  to  their  diameters,  and  of  differ- 
ent-fiz’d  rockets  from  1  4  to  4  inches  diameter,  they  intended  this  winter 
to  have  made  trial  of  fome  of  a  yet  greater  diameter,  had  not  the  death  of 
Mr  La  Cofta  prevented  it. 

I  fhall  therefore  beg  leave  to  give  fome  account  of  the  fuccefs  which 
has  hitherto  attended  their  undertaking,  fo  far  as  they  went :  and  as  it 
has  been  much  beyond  what  was  expected,  I  am  in  hopes  this  fhort  re¬ 
lation  will  not  prove  unacceptable. 

Amongft  fome  rockets  fired  in  the  laft  fpring,  there  were  two  made  by 
Mr  Da  Cofta  of  about  3  *  inches  diameter,  which  were  obferved  to  rife,  the 
one  to  about  833,  the  other  915  yards.  At  a  fecond  trial,  made  fome  time 
after,  there  was  one  made  by  Mr  Da  Cofta,  of  4  inches  diameter,  which 
rofe  to  1190  yards.  The  laft  trial  was  made  the  latter  end  of  April  1 750, 
where  28  rockets  were  fir’d  in  all,  made  by  different  perfons,  and  of  dit- 
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ferent  fizes,  from  i  \  to  4  inches  diameter-,  the  moft  remarkable  of  each 
fize  were  as  follows  *,  one  of  1  f  inch  rofe  to  743  yards  ;  one  of  2  to  659  ; 
one  of  2  4  to  880  ;  another  of  the  fame  fize,  which  rofe  to  1071  one 
of  3  to  1254  *,  one  of  3  *  to  1 109  and  one  of  4  inches  ;  which,  after  hav¬ 
ing  rifen  to  near  700  yards,  turned,  and  fell  very  near  the  ground  before  it 
went  out.  Thefe  were  all  made  by  Mr  Da  Cofta.  Befides  thefe,  there 
was  one  of  the  rockets  of  2  \  inches  in  diameter,  which  rofe  to  784  yards, 
and  another  made  by  Mr  Banks  of  the  fame  fize  to  833. 

As  the  making  of  large  rockets  is  not  only  very  expenfive,  but  like- 
wife  more  uncertain  than  thofe  of  a  leffer  fize  ;  fo  from  the  laft  experi¬ 
ments  it  is  evident,  that  rockets  from  2  J-  to  3  4  inches  diameter,  are  fuf- 
ficient  to  anfwer  all  the  purpofes  they  are  intended  for  and  I  doubt  not 
may  be  made  to  rife  to  an  height,  and  to  afford  a  light  capable  of  being 
feen  to  confiderably  greater  diftances  than  thofe  before-mention’d. 

Before  I  conclude  this  account,  it  may  not  be  improper  to  take  notice, 
that,  tho’  the  heights  of  the  rockets  are  fet  down  to  a  fingle  yard,  it  is 
not  pretended  the  method  made  ufe  of  (tho’  fufficient  for  all  the  purpofes 
of  thefe  experiments)  is  capable  of  determining  the  heights  to  fo  great  an 
exadtnefs  :  for  as  they  were  meafur’d  by  only  one  obferver,  it  is  evident 
that,  if  any  of  the  rockets  deviated  from  the  perpendicular,  fo  as  either 
to  incline  towards  the  place  of  obfervation,  or  to  decline  from  it,  the 
height  would  be  given  either  greater  or  lefs  than  the  truth  ;  but  as  the 
the  bafe  upon  which  they  were  meafur’d  was  1190  yards,  the  greateft 
error  that  can  arife  on  this  account  will  be  but  very  inconfiderable.  If 
we  fhould  fuppofe  there  might  be  an  error  of  30  or  even  50  yards,  which 
is  very  highly  improbable,  it  muft  then  be  allowed,  that  feveral  of  thefe 
rockets  rofe  to  xooo  yards,  one  to  noo,  and  another  to  1200  yards, 
or  double  to  any  of  thofe  fired  in  the  Green  Park . 

I  have  been  informed  that  the  relation  of  this  affair  has  appeared  fo 
very  extrodinary  to  fome  gentlemen  converfant  in  fuch  matters,  that  they 
have  mention’d  it  as  their  opinion,  that  there  muft  certainly  have  been  fome 
miftake,  either  in  placing  the  inftrument,  taking  the  heights,  or  other- 
wife.  In  anfwer  to  which  I  would  obferve,  that,  in  all  the  experiments 
mentioned  in  this  paper,  the  heights  were  all  taken  by  the  fame  perfon, 
viz.  Mr  John  Canton ,  and  that  the  laft  trial  was  made  in  the  prefence  of 
feveral  very  worthy  members  of  this  Society.  That  the  inftrument,  being 
firft  fixed  to  a  proper  angle  was  not  alter’d  during  the  whole  time  of 
trial  and  therefore,  if  there  had  been  any  miftake  in  fixing  it,  that  mi¬ 
ftake  would  have  varied  the  height  of  all  the  rockets  as  much  as  thofe  of 
Mr  Da  Cofta’s  -,  but  it  was  thofe  of  Mr  Da  Cojla’s  only,  and  that  at  3 
different  trials,  which  rofe  to  fuch  extraordinary  heights ;  and  therefore 
I  think  we  have  fufficient  reafon  to  conclude  that  their  meafures  were  cer¬ 
tainly  taken  very  near  the  truth. 

A  VII.  A  BCD  is  a  pit  dug  in  the  ground,  whofe  furface  is  higher  at  D 

Defcri.pt ion  of  than  on  the  other  fide  at  A.  The  bottom  B  C  is  ftrongly  ramm’d  with 
a  Machine  to  c|ay?  Up0n  which  are  laid  thin  fawen  deals. 
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In  this  pit  is  fixed  a  tub  GHK1  without  a  bottom,  having  a  hole  I  at  blow  fire  by 
the  lower  part  of  the  fide,  and  all  round  the  tub  is  ramm’d  with  clay,  the  fall  of 
except  at  the  hole  L  ^vater  >  ty 

In  the  middle  of  the  upper  end  of  the  tub  is  fixed  a  pipe  Pg^RS-,  at  lin^V.  ‘  S. 
the  higher  end  of  which  are  four  holes  pointing  downwards,  whereof  p. 

two  are  reprefented  by  S  and  R ,  31 5.  Jan ,&c. 

S  RFU  is  a  funnel  fixed  on  the  top  of  the  pipe,  with  a  throat  XZ  nar- 
rower  than  the  bore  of  the  pipe.  In  the  upper  end  of  the  tub  towards  ^  2I* 

one  fide  is  fixed  a  crooked  pipe  at  L  M,  tapering  to  the  end  at  N.  It  is  ' 
made  of  wood  fo  far  as  0,  but  from  0  to  TV"  of  iron,  the  fire  being  fup- 
pofed  Wt  N.  EF  is  the  furface  of  a  plain  ftone,  raifed  up  in  the  middle 
of  the  tub,  diredfly  under  the  pipe  PFfRS. 

The  running  water,  being  let  in  at  the  top  of  the  funnel,  falls  thro® 
the  pipe  upon  E  F  the  ftone  in  the  tub  ;  it  runs  out  at  the  hole  /,  but 
cannot  get  off  till  it  rifes  as  high  as  A. 

This  raifes  it  in  the  tub  almoft  up  to  the  furface  of  the  ftone,  and  it 
muft  not  rife  higher. 

So  much  water  muft  run  in  at  the  top,  of  the  funnel,  as  will  keep  it 
always  full,  or  nearly  fo. 

This  height  of  water  fqueezes  it  into  the  pipe  with  a  great  velocity  3 
but,  ftnce  it  paffes  thro’  the  throat  of  the  funnel,  which  is  of  a  fmaller 
bore  than  the  pipe,  room  is  left  all  round  the  vein  of  water  for  the  air 
to  enter  at  the  air-holes. 

It  no  fooner  enters  but  it  mixes  with  the  water,  on  the  account  of  the 
rapidity  of  the  motion ;  and  both  together  make  a  white  froth,  and  intirely 
fill  the  bore  of  the  pipe.  When  this  froth  falls  on  the  ftone  in  the  tub,, 
it  is  dallied  into  fmail  particles,  which  difengages  the  air  from  the  water. 

The  air  cannot  get  out  at  P  j^,  the  end  of  the  pipe,  becaufe  it  is  fill’d 
with  the  froth,  which  falls  with  a  great  force  ;  neither  can  it  get  out  at 
the  hole  /,  becaufe  the  furface  of  the  water  is  kept  fo  high  above  it ; 
and  for  that  reafon  it  rufhes  out  at  N and  if  the  hole  N  be  flopped, 
the  air  will  foon  force  all  the  water  in  the  tub  out  at  7,  and  then  fol¬ 
low  it. 

The  moft  convenient  way  of  regulating  the  blaft,  is  to  bore  a  fmall 
hole  in  the  Blaft-pipe  ;  and,  by  the  help  of  a  pin  in  it,  to  let  out  what 
air  there  may  be  more  than  is  wanted. 

The  dimenfions  of  fuchan  engine  fufficiently  big  to  fmelt  harder  ore 
than  any  in  lead-hills,  are  fet  down  at  the  Bottom. 


Feet; 

Height  of  the  funnel  -  --  --  --  --  -  5 

Length  of  the  pipe  -  ----------  14,  15,  or  16 

Height  of  the  tub . '  -  -  -  6 

Diameter  of  the  tub  ----------  51- 

Height  of  the  ftone  in  the  tub  -------  •  z 


Diameter 
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Inches. 


Diameter  of  the  throat  of  the  funnel  -  --  --  --  -  3  r 

Diameter  of  the  bore  of  the  pipe  -  --  -------  -  5r 

Diameter  of  the  blaft-hole  at  N  ----------  i  f 

Hole  at  /  about  5  inches  fquare. 

Diameter  of  the  air-holes  -  --  --  --  --  --  -  1  *. 


Tables  of  Spe¬ 
cific  Gravi¬ 
ties,  ex  traded 
from  '■ various 
authors ,  nvith 
fome  obfernsa- 
tions  upon  the 
Tatne ;  in  a 
letter  to  M. 
Folkes,  Efq; 
P.  R.  S.  by 
Rich.  Davis, 
M.  D.  N°. 
488.  p.  416. 
June  1748. 
PrefentedFdb. 

i3.  1747. 


This  engine  is  likewife  of  admirable  ufe  to  convey  frefh  air  into  the 
works  *,  which  faves  the  double  drifts  and  fhafts,  and  cutting  communi¬ 
cations  between  them. 

A  fmall  one  will  do  very  well  for  a  Black-fmith. 

VIII.  The  manifold  applications  which  may  be  made.  For  the  purpofes 
of  Natural  Philofophy,  of  the  relations  which  bodies  bear  to  each  other, 
by  their  refpeCtive  fpecific  gravities,  engaged  me  fome  years  fi nee  to  col¬ 
led  all  the  experiments  of  this  fort  I  could  meet  with  in  the  courfe  of  my 
ftudies,  and  alfo  to  make  feveral  new  ones  of  my  own  with  the  fame  de~ 
fign. 

When  my  collection  began  to  be  fomewhat  confiderable,  I  difpofed 
the  feveral  bodies  in  tables  according  to  their  fpecies,  which  I  found  to  be 
the  molt  convenient  method,  as  my  tables  were  by  this  means  capable  of 
receiving  additions  in  any  part,  without  deflroying  the  form  of  the  whole : 
and  as  they  were  thereby  eafy  and  ready  to  be  confulted,  and  well 
difpofed  for  the  forming  of  immediate  comparifons  between  the  feveral 
bodies  of  the  fame  fpecies. 

But  having  now  no  farther  opportunities  of  enlarging  my  collection,  I 
hereby  beg  leave  to  recommend  the  profecution  of  my  defign  to  others,  as 
a  fubjeCt  well  deferving  the  attention  of  fome  of  the  members  of  the 
Royal  Society ,  to  whom  I  therefore  prefent  thefe  my  tables :  wifhing  they 
may  prove  of  fome  ufe  and  fervice  to  the  inquifitive  and  philofophical 
part  of  the  world.  As  I  perfuade  myfelf  they  really  will,  when  they 
fhall  be  further  rectified  by  the  omiffion  of  the  erroneous  or  uncertain  ex¬ 
periments  ;  when  they  fhall  be  enlarged  by  the  addition  of  fuch  others,  as 
may  (till  be  found  in  good  authors,  or  which  yet  remain  unpublifhed  in 
the  clofets  of  the  Curious :  and  efpecially  if  fome  fuch  gentlemen  as  have 
fkill,  leilure,  and  opportunities,  fhall  pleafe  to  fupply  their  remaining  de¬ 
fects,  by  the  communication  of  their  own  obfervations,  made  upon  thofe 
bodies,  whofe  fpecific  gravities  have  not  as  yet  been  carefully  recorded. 


Denique  cur  alias  aliis  pr  reft  are  videmus 

Pondere  res  rebus ,  nihilo  majore  figura  P 

Nam ,  fi  tant undem  efi  in  lanee  glomere ,  quantum 

Corporis  in  plumbo' fi  tantundem  pendere  par  efi .  Lucret. 


The 
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The  Antients  have  left  but  few  particulars  concerning  the  different  fpe-  A Jhort  ac- 
cific  gravities  of  bodies,  tho’  it  is  plain  they  were  in  the  general  fufiicient-  count°f  the 
ly  acquainted  with  them.  It  was  by  the  knowledge  of  the  various  Autkors'  from 
weights  of  gold  and  filver,  that  Archimedes  is  recorded  to  have  detected  Tngsemdexte- 
the  famous  fraud  committed  in  Hiero' s  crown,  as  Vitruvius  has  at  large  menu ,  the  fol - 
related  in  his  Architecture,  1.  ix.  c.  13.  and  it  is  from  the  fame  grea t  lowing  tables 
philofopher,  that  we  have  derived  the  demonftration  of  thofe  hydroftati-  hjacve  heen  c°i- 
cal  rules,  by  which  the  proportions  are  belt  to  be  known,  of  the  feveral  j^e  remarks 
weights  or  denfitiesof  different  bodies,  having  the  fame  bulk  or  magni  -upon  the  cxle- 
tude  :  as  may  be  feen  in  his  trad;  Be  infidentihus  humido ,  loft  in  the  Greek  riment s  them- 
original,  but  retrieved  in  great  meafure,  as  it  is  faid,  from  an  Arabic  felcues> 
tranflation.  It  was  publiftied  in  Latin ,  with  a  Commentary  by  Federicus  m 

Commandinus  at  Bononia  1565,  4%  and  thefubftance  of  it  by  Dr  Barrow  'pear  to 
in  his  Archimedes ,  printed  likewife  in  4t0  at  London  1675.  been  made. 

Pliny ,  in  the  xviii.  book  of  his  Natural  Hijlory ,  has  fet  down  the  pro¬ 
portional  weights  of  fome  forts  of  grain,  among  which  he  fays  that  barley 
is  the  lighteft.  Levijfimum  ex  his  hordeum ,  raro  excedit ,  [in  fingulos  ni¬ 
mirum  modios ]  xv  libras ,  et  faba  xxii.  Ponder ofius  far  magi f que  etiamnum 
triticum .  And  a  little  further  on,  ex  his  generibus  [frumenti  J cilice r]  qu<e 
Romam  invehuntur ,  levijfmun  eft  Gallicum ,  atque  e  Cherfonefo  adveCfum  : 
quippe  non  excedunt  in  modium  vicenas  libras,  fi  quis  granum  ipfum  ponderet. 

Adjicit  Sardum  felibra Alexandrinum  et  trientes:  hoc  et  Siculi  pondus.  Boeo¬ 
ticum  totam  libram  addit :  Africum  et  dodrantes.  In  Fr  an  f padana  Italia 
fcio  vicenas  quinas  libras  f  arris  modios  pendere :  circa  Cluftum  et  fenas. 

And  the  fame  author  in  his  xxxiii.  book,  fpeaking  of  quickfilver,  ob- 
fervesthat  it  is  the  heavieft  of  all  fubftances,  gold  only  excepted.  Omnia  ei 
innatant ,  praeter  aurum:  id  unum  ad  fe  trahit.  Which  Vitruvius  had  alfo 
taken  notice  of,  and  had  mentioned  befides  the  weight  of  a  known  mea- 
lure  of  it,  that  of  four  Roman  fextarii.  E<e  autem  [  gutta  nempe  argenti 
vivi  qu<e  inter  fe  congruunt  et  una  confunduntur  ]  cum  fint  quatuor  fextario - 
rum  menfur*e,  cum  expenduntur ,  inveniuntur  effe  pondo  centum.  Cum  in 
aliquo  vafe  eft  confufum ,  fi  fupra  id  lapidis  centenarii  pondus  imponitur ,  na¬ 
tat  in  fummo  :  neque  eum  liquorem  pot eft  onere  fuo  premere,  nec  elidere \  nec 
diftipare  :  centenario  fublato ,  fi  ibi  auri  fcrupulum  imponatur,  non  natabit , 
fed  ad  imum  per  fe  deprimetur.  Ita  non  amplitudine  ponderis,  fed  genere 
fingularum  rerum  gravitatem  ejfe ,  non  eft  negandum.  Archie.  1.  vii. 
c.  8. 

Again,  Rhemnius  Fannius  Palczmon,  in  his  fragment  De  ponderi¬ 
bus  et  menfuris ,  has  given  us  an  obfervation,  of  the  proportional  gravities 
of  water,  oil,  and  honey. 


• Libr<e ,  ut  memorant ,  beffem  fextarius  addet. 


Seu  puros  pendas  latices;-  feu  dona  Lyaei, 
Addunt  femijfem  libra  lab entis  olivi. 
Selibramque  ferunt  mellis  fupereffe  bilibri. 


That 
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That  is  to  fay,  that  the  /extarius  of  either  water  or  wine  weighed  20  oun¬ 
ces,  the  fame  meafure  oi  oil  18,  and  of  honey  30.  Their  fpecific 
weights  were  therefore  in  proportion  as.s.o,  0.9  and  1.5,  exactly  agree¬ 
able  to  what  Villalpandus  determined  about  the  beginning  of  the  laft  cen¬ 
tury  :  yet  was  this  author  himfelf  fenfible,  that  thele  were  not  to  be  look’d 
upon  as  very  nice  experiments. 

H*ec  tamen  ajfenfu  facili  funt  credita  nobis. 

Namque  nec  errantes  undis  lab  entibus  amnes , 

Nec  merfi  puteis  latices ,  aut  fonte  perenni 
Manantes ,  par  pondus  habent :  non  denique  vina , 

$Uce  campi  aut  colles  nuperve  aut  ante  tulere , 
ftuod  tibi  mechanica  promptum  eft  depromere  Mufa. 

After  which  he  proceeds  to  defcribe  a  good  pretty  inftrument  for  the 
ready  finding  of  the  different  fpecific  gravities  of  fluids,  and  fhews  how- 
thole  of  folids  alio  may  be  hydroftatically  difcovered.  And  fo  much  fhail 
fuflice  for  what  I  had  to  mention  from  the  Antients  relating  to  this  fubjedt  : 
I  now  come  to  thole  who  have  written  within  thefe  laft  hundred  and  fif¬ 
ty  years. 

.  Francis  Bacai ,  Lord  Verulam ,  &c.  in  his  Hift.  denfi  et  rari,  printed  in 
vol.  ii  of  his  works  in  folio ,  Lond.  1741.  p .  69.  has  given  a  table,  which 
.lie  calls,  Fabula  coitionis  et  expanfionis  materia  per  fpatia  in  tangibilibus 
(quce  f cilice t  dotantur  pondere )  cum  fupputatione  rationum  in  corporibus  de- 
verfts.  This  trad:  does  not  appear  to  have  been  publifhed  till  after  his 
death,  which  happened  in  the  year  1626,  but  was  probably  written 
feveral  years  before  •,  and  the  experiments  were  even  as  he  tells  us  made 
long  before  that.  Hanc  tabulam  multis  abhinc  annis  confeci ,  atque  ut  me¬ 
mini ,  bona  ufus  diligentia.  I  therefore  apprehend  it  to  be  the  oldeft  table 
of  fpecific  gravities  now  extant.  The  experiments  therein  mentioned  were 
not  made  hydroftatically,  but  with  a  cube  of  an  ounce  weight  of  pure 
gold,  as  he  lays,  to  which  he  caufed  cubes  of  other  materials  to  be  made 
equal  in  fize  :  as  he  did  alfo  two  hollow  ones  of  filver,  and  of  equal 
weights,  the  one  to  be  weighed  empty,  and  the  other  filled  with  fuch  li¬ 
quid  as  he  wanted  to  examine.  He  was  himfelf  fenfible  that  his  experi¬ 
ments  of  this  fort  were,  notwithftanding  his  care,  very  defecfve,  pojjit 
proculdubio  tabula  multo  exaltior  componi ,  videlicet  tum  ex  pluribus ,  tum 
ex  ampliore  menfura  :  id  quod  ad  exalias  rationes  plurimum  facit ,  et  omnino 
paranda  eft-,  cum  res  Jit  ex  fundamentalibus.  From  among  thefe,  notwith¬ 
ftanding  their  imperfedtion,  as  they  appear  to  have  been  fome  of  the  firft 
experiments  of  the  fort  regularly  digefted,  and  as  they  were  befides  made 
by  fo  great  a  man,  I  have  extracted  tfie  fpecific  gravities  of  the  fixed 
metals,  which  I  have  inferted  as  examples  in  the  following  tables :  after 
reducing  them  to  the  common  form,  upon  the  fuppofition  that  pure  gold 
was,  according  to  Ghetaldus*  juft  19  times  as  heavy  as  water.  And  this 
1  have  rather  chofen  to  do,  than  to  make  ufe  of  his  Lordfhip’s  own  weight 
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of  water  given  in  the  table,  which  in  the  manner  he  took  it  could  not  be 
very  exaCt,  and  which  befides  would  not  have  brought  out  the  fpecific 
gravity  of  pure  gold  more  than  18  times  as  much  *,  and  that  of  the  other 
metals  in  proportion.  This  table  contains  in  all  78  articles. 

There  are  alfo  in  the  third  volume  of  the  fame  edition  of  his  works,  p. 
223.  Certain  experiments  made  by  the  Lord  Bacon  about  weight  in  air  and 
vjater .  Thefe  are  truly  hydroftatical  but  very  im perfect,  I  have  not 
therefore  inferted  any  of  them  in  the  following  collection. 

Marinus  Ghetaldus ,  a  nobleman  of  Ragufa ,  publifhed  in  quarto  at 
Rome ,  in  1603,  his  treatife  entitled.  Promotus  Archimedes ,  feu  de  variis  cor¬ 
porum  generibus  gravitate  et  magnitudine  comparatis ,  wherein  he  has  given 
a  comparifon  between  the  fpecific  gravities  of  water  and  eleven  other  diffe¬ 
rent  fubflances,  from  his  own  hydroftatical  experiments  made  with  care 
and  exactnefs.  Thefe  I  have  inferted  :  expreffing  the  numbers  as  they 
ftand  in  his  own  book,  but  I  have  afterwards  alfo  for  uniformity  reduced 
them  to  the  decimal  form.  I  have  befides  at  the  end  tranfcribed  at  large  the 
two  tables  of  this  author,  in  which  every  one  of  the  12  forts  of  bodies  he 
treats  about  is  fucceffively  compared  with  all  the  others,  both  in  weight 
and  magnitude. 

F.  Joh.  Baptifta  Villalpandus ,  ajefuitof  Cordoua  in  Spain ,  in  his  Ap¬ 
paratus  Urbis  et  L'empli  Hierofolymitani ,  printed  in  folio  at  Rome  in  1604, 
exhibited  a  table  of  the  proportional  weights  of  the  7  metals  and  fome 
other  fubftances,  from  his  own  experiments,  made  with  great  care  as  he 
tells  us,  by  the  means  of  6  equal  folid  cubes  of  the  fixed  metals,  and  a  hol¬ 
low  cubical  veffel  8  times  as  large,  for  the  comparing  mercury,  honey, 
water,  and  oil  with  the  fame.  His  numbers,  which  are  inferted  under  his 
name  in  the  following  tables,  were  alfo  again  publifhed  afterwards  by  Joh. 
Henr .  Alftedius  in  his  Encyclopedia  univerfa ,  printed  in  2  vols.  in  folio,  at 
Herborn  1630,  and  by  Hen.  Van  Etten,  in  his  Mathematical  Recreations, 
from  whence  they  have  been  often  tranfcribed  into  other  books.  Villal- 
pandus's  book,  which  is  only  the  third  volume  of  a  work  begun  to  be 
publifhed  feveral years  before,  was  itfelf  printed  fo  foon  after  Ghetaldus' s, 
that  it  is  probable  he  either  never  faw  that  author,  or  not  at  lead  till  after 
his  own  experiments  were  made. 

Mr  Edm.  Gunter ,  in  his  Defcription  and  Ufe  of  the  Setter,  printed  after 
his  death  by  Mr.  Sam.  Fofter ,  in  1626,  having occafion  to  make  menti¬ 
on  of  the  fpecific  weights  of  the  feveral  fixed  metals,  quoted  Ghetaldus , 
and  made  ufe  of  his  proportions,  and  fo  did  alfo  Mr  Will.  Oughtred ,  in 
his  Circles  of  Proportion,  firft  publifhed  in  4}0  1633-»  with  this  only  diffe¬ 
rence,  as  to  the  form,  that  hechanged  Ghetaldus ’s  unit  into  210,  whereby  he 
expreffed  all  his  relations  in  whole  numbers.  It  is  likewife  probable  that  D. 
Henrion  took  from  the  fame  place  the  numbers  he  applied  in  his  Ufage  du 
Comp  as  de  Proportion ,  printed  at  Paris  in  1631,  8v-°.  although  he  has  not 
given  them  all  with  exaCtnefs,  for  the  fake  as  it  feems  of  ufing  firnpler 
vulgar  fractions. 
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F.  Marinus  Merfennus ,  a  French  Minim,  in  his  Cogitata  Phyjico- Ma¬ 
thematica,  printed  at  Paris  in  1644,  4t0,  has  given  from  the  obfervations 
of  his  accurate  friend  Petrus  Petitus ,  a  table  ot  the  fpecific  gravities  of  the 
metals  and  fome  other  bodies,  making  gold  100,  water  54,  and  the  reft 
in  proportion.  Thefe  I  have  reduced  to  the  common  form,  and  inler- 
ted  under  his  name  in  the  following  tables.  The  fame  v/ere  afterwards 
made  ufe  of  by  F.  Francis  Milliet  de  Chaks ,  Jefuit,  in  his  Curfus  Mathe¬ 
maticus ,  Monfieur  Ozanam ,  Profeffor  Woljius ,  and  feveral  others.  I 
have  not  feen  Petitus' s  own  book,  but  it  was  entitled  L'Ufage  ok  le  moy- 
en  de  pratiquer  par  une  Regie  toutes  les  Operations  du  Compas  de  Proper - 

lion - augmentees  des  Fables  de  la  Pefanteur  et  Grandeur  des  Metaux ,  &c. 

had  a  privilege  dated  in  1625.  tho*  11  *s  feid  not  t0  have  been  printed  till 
fome  years  after.  The  fame  Father  Merfennus  has  alfo  taken  notice,  in  his 
general  preface,  of  a  table  of  20  fpecific  gravities,  fome  time  before  pub¬ 
lished  by  M .'Aleaume,  which  he  there  fets  down,  but  which  he  alfo  ob- 
feves  to  be  very  incorrect.  I  have  not  therefore  inferred  any  of  them  in 
this  collection. 

Mr  Smethwick ,  one  of  the  eariieft  members  of  the  Royal  Society ,  com¬ 
municated  to  the  fame  in  July  1670,  the  weights  of  a  cubic  inch  of  feve¬ 
ral  different  fubftances  ;  laid  to  have  been  formerly  taken  by  Mr  Reynolds 
in  the  F ower  of  London.  This  gentleman  was  the  fame  who  compofed  fe¬ 
veral  tables  relating  to  the  price  of  gold  and  filver,  which  were  publifhed 
in  a  book  entitled  Fhe  Secrets  of  the  Goldfmith's  Art,  at  London  1676  in  8 vo. 
Thefe  weights  are  expreffed  in  decimals  of  an  Averdupois  pound,  are 
carried  to  8  places  of  figures,  and  feem  to  have  been  carefully  and  accu¬ 
rately  collected.  I  have  therefore  in  the  following  tables  reduced  them 
to  the  common  form,  in  order  to  give  them  their  proper  authority  with 
the  reft.  I  am  ignorant  whether  thefe  weights  were  ever  before  printed 
or  not,  neither  can  I  give  any  account,  after  what  particular  manner  the 
experiments  were  made,  from  which  they  were  taken.  They  were  com¬ 
municated  to  me  from  the  regifter-books  of  the  Royal  Society  ;  and  I  fhall 
only  obferve,  that  the  abfolute  weight  here  afligned  of  a  cubic  inch  of 
common  water,  does  not  differ  more  than  a  fmall  fraction  of  a  grain, 
from  the  weight  of  the  fame  afterwards  determined  by  Mr  Ward  of 
Chefler. 

The  Philo fophical  Society ,  meeting  at  Oxford,  directed  feveral  experi¬ 
ments  to  be  made  hydroftatically  by  their  members,  concerning  the 
fpecific  gravities  of  various  bodies ;  which  being  digefted  into  a  table, 
were  by  Dr  Mufgrave  communicated  to  the  Royal  Society ,  March  21, 
1684.  foon  after  which  they  were  printed  in  the  169th  number  of  the 
Philo f  Franf  Thefe  experiments  were,  according  to  Dr  Mufgrave , 
made  by  Mr  Cafwell  and  Mr  Walker  ;  they  are  all  originals,  and  efteern- 
ed  fome  of  the  moft  accurate  that  are  extant. 

The  honourable  Robert  Boyle ,  at  the  end  of  his  Medicina  hydroftatica , 
iirft  publifhed  at  London  in  1690,  8V0.  fubjoined  a  table  of  the  fpecific 
gravities  of  feveral  bodies,  accurately  taken  from  his  own  hydroftatica! 
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experiments.  Befides  which,  there  are  alfo  in  the  fame  trad,  and  in 
other  parts  of  his  works,  feveral  experiments  of  this  excellent  author’s, 
which  he  has  given  occafionally,  together  with  the  ufes  refuiting  from 
them.  To  fuch  of  thefe  in  the  following  colledion,  as  were  taken  from 
the  table  juft  mentioned,  I  have  barely  annexed  his  name,  but  to  fuch  of 
the  others  as  occurred,  I  have  alfo  added  the  volume,  page,  and  column, 
of  the  late  folio  edition  of  his  works  in  1744,  where  the  fame  are  to  be 
found.  It  may  be  noted,  that  in  the  fir  ft  edition  of  the  Medicina  hydro- 
ftatica ,  there  were  feveral  errors  of  the  prefs.  Such  of  them  as  I  could 
difcover  by  calculation,  1  have  correded  in  the  following  pages. 

There  is  a  table  publifhed  under  the  name  of  J.  C.  in  the  199th  num¬ 
ber  of  the  Philof.  Tranf  An.  1693  :  and  this  is  evidently  a  fupplement 
to  that  abovementioned  of  the  Philofophical  Society  meeting  at  Oxford. 
The  experiments  were,  according  to  the  initials  J .  C.  made  by  the  fame 
curious  perfon  Mr  John  Cafwell ,  and  are  therefore  of  the  fame  eftimati- 
on  as  the  others. 

M.  Homberg ,  of  the  R.  Acad,  of  Sc.  at  Paris ,  read  a  memoir  in  1699, 
wherein  he  took  notice  of  the  expan  fion  of  all  fubftances  by  heat,  and  the 
contradion  of  the  fame  by  cold:  from  whence  it  muft  follow,  that  the 
fpecific  gravities  of  the  fame  bodies  would  conftantly  be  found  lefs  in 
the  fummer  and  greater  in  the  winter.  And  this  he  fhew’d  from  the  ex¬ 
periments  he  had  made  upon  feveral  fluids,  both  in  the  fummer  and  the 
winter- feafons,  by  means  of  an  inftrument  he  had  contrived  and  called 
an  Araeometer ,  being  a  large  phial,  to  which  he  had  adjufted  a  long  and 
(lender  Item,  whereby  he  could  to  good  exadnefs  determine,  when  it 
was  filled  with  equal  bulks  or  quantities  of  the  feveral  fluids  he  propo- 
fed  to  examine.  The  refult  of  his  trials  with  this  inftrument  he  digefted 
into  a  fhort  table,  which  was  printed  in  the  Memoirs  of  the  Academy  for 
the  fame  year  1 699.  This  table  J .  Cafpar  Eifenfchmid  afterwards  republifh- 
ed  with  feveral  additions,  in  his  trad  De  Ponderibus  et  Menfuris ,  printed 
at  Strafburg  in  1708,  8V0.  changing  it  to  a  more  convenient  form  for 
his  purpofe,  by  reducing  the  different  fluids  therein  named  to  the  known 
bulk  of  a  cubical  Paris  inch.  So  much  of  this  table  as  I  thought  might 
be  of  (ervice,  I  have  here  fubjoined  to  the  others  in  the  following  collec¬ 
tion,  but  I  have  alfo  made  an  alteration  in  the  form,  the  better  to  fit  it 
for  general  ufe,  by  omitting  the  abfolute  weights  of  the  feveral  bodies 
in  fummer  and  winter,  and  placing  inftead  of  them,  after  the  name  of 
each  body  a  decimal  number,  exprefting  the  proportion  of  its  weight  in 
winter  to  its  weight  in  fummer,  iuppofed  to  be  every-where  reprefented 
by  unity. 

Sir  If  Newton ,  in  his  Optics ,  printed  in  4t0.  at  London  1704,  gave 
a  table  of  the  fpecific  gravities  of  feveral  diaphanous  bodies.  The  expe¬ 
riments  were  made  by  him  with  a  view  chiefly  to  optical  enquiries,  and 
to  enable  him  to  compare  their  denfities  with  their  feveral  refradive  pow¬ 
ers  :  we  may  therefore  be  well  aftured,  that  they  were  made  by  the  great 
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author  with  the  moft  fcrupulous  care  and  exCtnefs.  The  table  confifts  of 
22  articles. 

John  Harris ,  D.  D.  in  his  Lexicon  Technicum ,  firft  printed  at  London 
ijo^fol.  republiftied  at  large  the  feveral  tables  of  fpecific  gravities  of  the 
Oxford  Society  and  J.  C.  from  the  Philo f  Tranf  and  that  of  the  Hon.  Rob, 
Boyle  from  his  Medicina  hydroftatica ,  to  which  laft  he  alfo  added  fome 
experiments  of  his  own,  made  as  it  feems  with  good  accuracy.  Thele 
are  here  extracted,  and  placed  under  his  name  in  the  following  tables. 

Mr  John  Ward  tiChefier,  in  his  Young  Mathematician's  Guide ,  fir  ft 
printed,  as  I  take  it,  in  1706,  acquaints  us,  that  he  had  himfelf  for  his 
own  fatisfaCtion,  made  feveral  experiments  upon  the  different  fpecific 
gravities  of  various  bodies ;  and  that  he  was  of  opinion,  that  he  had  ob¬ 
tained  the  proportion  of  the  weight  that  one  body  bears  to  another  of  the 
fame  bulk  and  magnitude,  as  nicely  as  the  nature  of  fuch  matter,  as  might 
be  cohtraCted  or  brought  into  a  lelfer  body  {viz.  either  by  drying,  ham¬ 
mering,  or  otherwife)  would  admit  of.  And  he  has  accordingly  given 
us  in  the  faid  book  the  weight  of  a  cubic  inch  of  24  different  fubftances, 
both  in  Troy  and  Averdupois  ounces  and  decimal  parts  of  an  ounce; 
which  he  further  affures  us  required  more  charge,  care,  and  trouble,  to 
find  out  nicely,  than  he  was  at  firft  aware  of.  This  table  appears  to  have 
been  well  efteemed,  and  to  have  had  the  fanCtion  of  Mr  Cotes' s  appro¬ 
bation,  by  his  taking  it,  when  reduced  to  the  common  form,  into  that 
collection  which  he  drew  up  for  his  own  hydroftatical  leCtures. 

Roger  Cotes ,  M.  A.  and  Plumian  Prof.  Aftron.  and  Exp.  Philoj.  at 
Cambridge ,  firft  giving  about  the  year  1707  a  Courfe  of  Hydroftatical  and 
Pneumatical  Experiments ,  in  conjunction  with  Mr  Whifton  in  that  Uni- 
verfity,  drew  up,  for  the  ufe  of  that  courfe,  a  very  accurate  table  of  fpe¬ 
cific  gravities,  collecting  from  feveral  places  fuch  experiments  as  he  took 
to  be  moft  exaCt,  and  the  belt  to  be  depended  upon.  And  as  the  judgment 
of  fo  great  a  man  cannot  but  give  a  general  reputation  to  fuch  experi¬ 
ments  as  he  had  fo  feleCted,  I  have  thought  proper,  in  the  following  ta¬ 
bles,  to  dlftinguifh  all  fuch  by  the  addition  of  the  letter  C,  after  the 
names  of  fuch  perfons  from  whom  they  firft  appear  to  have  been 
taken,  adding  alfo  the  name  of  Cotes  at  length,  to  fuch  others  as  I  have 
not  met  with  elfewhere,  and  which  I  therefore  take  to  have  been  tranf- 
cnbed  from  the  memoranda  of  his  own  experiments.  This  table  of  Mr 
Cotes' s  ufed  firft  to  be  given  in  M.  S.  to  thofe  who  attended  his  leCtures ; 
but  it  was  afterwards  printed  in  a  fingle  fheet,  relating  to  a  Courfe  of  Ex¬ 
periments  at  Cambridge  in  1720,  and  fince  in  Mr  Cotes' s  Hydroftatical  and 
Pneumatical  Lectures,  when  they  were  publifhed  at  large  in  8V0  by  his 
fucceffor  Dr  Smith,  now  the  worthy  matter  of  Trinity  College.  In  thefe 
printed  leClures  were  inferred  the  gravities  of  human  blood,  its  ferum , 
&c.  from  Dr  Jurin ,  inftead  of  thofe  that  had  before  been  made  ufe  of 
from  Mr  Boyle. 

Mr  Francis  Haukfbee ,  now  Clerk  to  the  Royal  Society ,  did,  about  the 
the  year  1710,  begin,  in  conjunction  with  Mr  PVhifton ,  who  had  then 
newly  left  the  Univerfiy,  to  give  hydroftatical  leCtures,  iPc.  in  London  ; 
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for  the  purpofe  of  which  he  reprinted  in  a  thin  volume  in  4t0,  in  which 
are  the  fchemes  of  his  experiments,  Mr  Cotes9 s  table  of  fpecific  gravities 
above  mentioned.  To  which  he  added,  from  tryals  of  his  own,  the 
weights  of  fteel,  foft,  hard,  and  temper’d,  which  are  printed  with  his 
name  in  the  following  tables,  as  are  alfo  fome  other  experiments,  which 
he  has  fince  occafionally  made,  and  communicated  to  me.  Mr  Cotes9 s 
table,  with  the  abovemention’d  additions  of  Mr  Haukjbee ,  was  afterwards 
again  publifhed  by  Dr  Shaw,  in  his  Abridg.  of  Mr  Boyle's  Philo f  JVorks , 
at  Lond.  1725,  4t0.  vol.  ii.  p.  345. 

John  Freind ,  M.  D.  at  the  end  of  his  PrMeff.  Chem.  printed  at  Lond. 
in  1709,  8V0.  has  publifhed  fome  new  tables  of  the  fpecific  gravities  both 
of  folid  and  fluid  bodies,  entirely  taken  from  his  own  original  experi¬ 
ments.  And  as  thefe  tables  contain  an  account  of  a  very  ufeful  let  of 
bodies,  upon  which  few  or  no  other  experiments  have  been  made :  it  is 
great  pity  that  this  truly  learned  and  elegant  writer  was  not  more  accu¬ 
rate  in  his  tryals  than  he  appears  to  have  been.  Many  of  his  experiments 
having  indeed  been  made  in  l'o  lax  and  improper  a  manner,  and  fo  many 
errors  having  been  committed  in  them,  that  one  cannot  with  fecurity  de¬ 
pend  upon  thefe  tables,  tho’  containing  otherwife  fadls  one  would  fo 
much  defire  to  be  truly  informed  about.  I  have  however  here  inferted  the 
feveral  particulars  of  his  two  lafl:  tables,  which  immediately  concern  fpe¬ 
cific  gravities,  after  correcting  fuch  errors  in  calculation  as  I  could  certain¬ 
ly  come  at :  and  I  hope  that  1  fhall  be  excufed  for  this  free  cenfure  upon 
part  of  the  works  of  a  gentleman,  who  has  fo  well  beferved  of  the  learned 
world,  and  acquired  fo  juft  a  reputation  in  it. 

James  Jurin ,  M.  D.  and  feveral  years- Secretary  of  the  Royal  Society > 
gave,  in  N°.  361  of  the  Philof.  Franf  An.  1719,  fome  original  and 
very  accurate  experiments  made  by  himfelf,  upon  the  fpecific  gravity 
of  human  blood,  at  feveral  times  during  the  fix  preceding  years.  Thefe 
were  accompanied  with  a  very  curious  Difcourfe,  which  has  fince  been 
tranfiated  by  himfelf,,  into  Latin and  reprinted  in.  his  DiJJert.  Phyfico 
Math.  Lond.  1732,..  8V0.. 

This  gentleman  has  alfo,  in,  N°.  369  of  the  fame  P'ranf  obliged 
us  with  fome  very  judicious  and  ufeful  remarks,  relating  to  the  caution 
to  be  ufed  in  examining  the  fpecific  gravity  of  folids ,  by  weighing  them  in 
water  \  for  want  of  attending  to  which,  feveral  forts  of  bodies,  fuch  as 
human  calculi r  the  fubftance  of  all  woods,  &c.  have  appeared,  from 
their  pores  and  fmall  cavities  filled  up  with  air,  to  be  confiderably  light¬ 
er  than  they  really  are. 

John  IVoodward ,  M.  D.  and  BrofefTor  of  Phyfic  in  Grejham  College , 
had,  as  he  acquaints  us  in  feveral  places  of  his  works,  made  a  great  num¬ 
ber  of  experiments  upon  the  fpecific  weights,  of  mineral  and  other  foffil 
bodies,  but  which  being  probably  contained  in  thole  oi  his  papers  which 
he  ordered  to  be  fupprefied  at  his  death,  are  thereby  loft  to  the 
world,  to  which  they  would  without  all  doubt  have  been  very  accepta¬ 
ble.  All  I  have  been  able  to  pick  up  are  a  very  few  mentioned,  in^  the 
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Catalogue  of  the  Englifh  Foffils  in  his  Collection ,  publifhed  fmce  his  de- 
ceafe,  in  8V0.  Lond .  1729. 

Mr  Gabriel  Fahrenheit ,  F.  R.  S.  communicated,  in  N°.  383.  of  the 
Philo f  Pranf  a  table  of  the  fpecific  gravities  of  28  fever  al  fubftances , 
from  hydroftatical  experiments  of  his  own,  made  with  great  care  and 
exadtnefs ;  to  which  he  fubjoined  fome  obfervations  upon  the  manner  in 
which  his  trials  were  performed,  together  with  a  defcription  of  the  in- 
ftruments  in  particular  which  he  made  ufe  of  to  examine  the  gravities 
of  fluids.  To  fome  of  his  experiments  which  he  thought  required  a 
greater  nicety,  he  has  affixed  an  afterifk  in  his  table,  fignifying  fuch  to 
have  been  adj ufted  to  the  temperature  of  the  air,  when  his  Thermome¬ 
ters  flood  at  the  height  of  48  degrees.  This  gentleman,  who  is  well 
known  by  the  reputation  of  his  Mercurial  Thermometers,  which  he 
made  with  great  curiofity,  and  which  are  now  generally  uled,  was  in 
England  in  the  year  1724. 

FrofefTor  Peter  van  Muffchenbroek ,  of  Utrecht ,  publifhed  in  his  Ele¬ 
menta  Phy  fica  at  Leyden  in  8V0.  1734-  a  large  table  of  fpecific  gravities, 
which  he  afterwards  yet  fomewhat  further  enlarged  in  his  Ejfai  de  Phy- 
fique  in  French ,  at  Leyden  1739.  4t0.  This  table  contains  almoft  all  the 
preceding  ones,  but  without  the  names  of  the  authors  from  whom  they 
were  collected.  I  have  among  thofe  which  follow  inferred,  under  this 
author’s  name,  fuch  experiments  as  I  had  not  before  met  with  elfewhere  : 
making  ufe  of  the  Latin  edition  as  the  more  correct,  except  in  fuch  ar¬ 
ticles  which  are  only  to  be  found  in  the  French. 

Mr  John  Ellicott ,  F.  R.  S.  having  an  opportunity  in  the  year  1745, 
to  examine  the  weight  of  fome  large  diamonds,  he  accordingly,  with  the 
utmoft  care,  and  with  exquifite  affay-fcales  which  very  fenfibly  turned 
with  the  200th  part  of  a  grain,  took  the  fpecific  gravities  of  14  of  thofe 
diamonds,  4  of  which  came  from  the  Brajils ,  and  the  other  10  from  the 
Eaft- Indies.  Thefe  experiments  he  communicated  to  the  Pref.  of  the 
Royal  Society,  who  caufed  them  to  be  read,  at  one  of  their  meetings, 
and  afterwards  publifhed  them  in  N°.  476.  of  the  Philofi  Pranf.  A- 
mong  thefe  Brafilian  diamonds,  one  was  of  the  abfolute  weight  of 
92,425,  another  of  88,21;  and  among  the  Eaft-Indian  ones,  one  of 
29,525  Proy  grains.  And  as  the  fize  of  thefe  ftones  made  them  much 
titter  for  thefe  enquiries,  than  any  others  which  had  probably  ever  be¬ 
fore  been  ufed  for  the  fame  purpofe,  fo  the  known  accuracy  of  the  au¬ 
thor,  the  goodnefs  of  his  inftruments,  and  the  confiftency  of  all  his  ex¬ 
periments,  fufficiently  ffiew  the  fpecific  gravities  he  has  delivered  in  his 
paper,  may  entirely  be  depended  upon. 

The  fame  curious  perfon  aifo  communicated  the  fpecific  gravities  of 
fine  and  ftandard  gold,  publiffied  under  his  name  in  the  following  tables, 
and  which  were  deduced  from  experiments  he  was  fo  kind  as  to  make  on 
purpofe  at  my  requeft. 

As  I  have  juft  had  occafion  to  mention  diamonds,  it  may  poffibly  not 
be  foreign  to  the  purpofe  here  to  take  fome  notice  of  the  diamond  carat 
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weight,  ufed  among  jewellers,  which  weight  was  original ly  the  carat  or 
144th  part  of  the  Venetian  ounce,  equal  to  3,2  Troy  grains,  but  which  is 
now,  for  want  of  an  acknowledged  ftandard,  fomewhat  degenerated 
from  its  firft  weight.  I  have  myfelf  found  it,  upon  a  medium  of  feveral 
experiments,  equal  to  3,17  Troy  grains  ;  and  I  have  the  rather  taken  no¬ 
tice  of  this  weight  here,  becaufe  there  happens  to  be  a  miftake  about  it, 
both  in  Dr  Arbuthnot* s  and  Mr  Dodfon’s  tables,  who  have  fet  down  as  it 
feems  the  number  of  diamond  carats  in  a  Troy  ounce,  inftead  of  the 
weight  of  the  diamond  carat  itfelf.  This  carat  is  again  divided  into  four 
of  its  own  grains, ,  and  thofe  into  halves  and  quarters,  commonly  called 
the  eighths  and  fifteenths  of  a  carat:  and  thus  the  largeft  of  the  dia¬ 
monds  juft  abovementioned,  weighed,  in  the  Jewellers  phrafe,  better 
than  29  carats  and  almoft  half  a  grain. 

Mr  James  Dodfon ,  in  his  book  called  The  Calculator ,  printed  in  8™. 
Bond.  1747,  has  inferred  a  ufeful  table  of  fpecific  gravities,  in  which  he 
has  by  the  firft  initial  letter  of  their  names  diftinguifhed  the  feveral  au¬ 
thors  he  has  quoted  :  and  amongft  thefe  are  feveral  new  experiments 
marked  with  an  L,  which  I  ain  told  were  communicated  from  his  own 
trials,  by  Mr  Charles  Labelye ,  engineer,  and  which  concern  particularly 
the  weights  of  feveral  forts  of  ftone  and  other  materials  ufed  in  building. 
Thefe  I  have  alfo  diftinguifhed  by  an  L.  as  they  ftand  in  Mr  Bodfon\ 
book.  1 

Mr  Geo.  Graham ,  F.  R.  S.  made  for  me,  at  the  requeft  of  a  friend, 
fome  accurate  trials  upon  the  weight  of  gold  and  filver,  both  when  re¬ 
ported  fine,  and  when  reduced  to  the  Englijh  ftandard:  all  which  I  have 
inferred  under  his  name  in  the  following  tables.  Wherein  I  have  befides 
reported,  fome  other  fingle  experiments,  which  I  occafionally  met  with, 
from  Fred.  Stare,  M.  D.  John  Keill  of  Oxford ,  M.  D.  Steph.  Hales , 
D.  D.  and  Edward  Bayley  of  Havant  in  Hampfhire ,  M.  D. 

Richard  Davies,  M.  D.  I  have  laftly  to  this  colledlion  of  experi¬ 
ments  added  fome  of  my  own,  which  I  endeavoured  to  make  with  as 
much  accuracy,  as  the  inftruments  I  was  provided  with  would  allow  of. 
My  hydroftatical  balance  was  one  conftrudted  feveral  years  fince  by  Mr 
Francis  Haukjbee,  which  I  have  conftantly  found  to  turn  fenfibly  with 
half  a  grain  :  and  the  bodies  upon  which  I  made  moft  of  my  trials,  were 
taken  from  a  collection  of  the  Materia  Medica  formerly  made  by  Signor 
Vigani ,  and  ftill  preferved  in  the  library  of  gfieen  s-College  in  Cambridge . 


Q  GOLD,  fine.  Ward ,  C.  .... 

A  medal  efteemed  to  be  near  fine  gold.  J.  C. 

Or  d’efifai,  ou  de  coupelle.  Muffchenbr .  .  .  .  „  . 

Fine  gold  hammered.  Ellicot . 

D°.  an  ingot,  fo  accounted,  and  again  refined  with  anti¬ 
mony.  Ellicot.  .  .  .  . 

D°.  the  ingot  itfelf  juft  mentioned.  Ellicot. 

A  medal  oi  the  Royal  Society,  reported  fine  gold.  Graham , 


19.640  TaI;  j 
19.636  Metals. 

J9-238 

19.207 

19. 184 

19.161 
19.158 
A  gold 
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A  gold  medal  of  Queen  Elizabeth.  J.  C.  .  .  . 

D°.  of  Queen  Mary.  J.  C . 

Aurum.  Fahrenheit . 

Id.  Ghetaldus.  Aurum  purum.  Bacon  (ex  hyp.) 

A  gold  Coin  of  Alexander's.  J.  C.  .  . 

Gold.  Reynolds.  .  .  .... 

Aurum.  Villalpandus.  Petitus. 

Standard  gold  (by  which  is  underftood  gold  of  22  carats,  or 
fuch  of  which  our  guineas  are  intended  to  be  coined). 
J.  C.  JVard.  C.  .  .  .  . 

An  old  Jacobus.  I  fuppofe  the  fceptered  broad  piece. 

Harris.  •  ••»«•»«< 

A  Mentz  gold  ducat.  J.  C.  . 

Aureus  Ludovicus.  Muffchenbr.  . 

A  five  guinea  piece  of  K.  James  II.  1687,  an  e^e" 
phant.  Graham.  ...... 

A  Portugal  piece  of  3/.  12  s.  1731,  fuppofed  to  be  nearly 
the  fame  as  fiandard.  Graham.  . 

Guineas,  ten  weighed  together.  Davies. 

D°.  on  a  mean  of  7  trials  upon  thofe  of  different  reigns. 

Fill  cot.  «  «  .  .  »  .  .  ( 

A  piece  of  gold  coin  of  the  Commonwealth.  '  Harris. 
Guineas,  two  new  ones.  Haukjbee.  .  . 

A  grain  of  Scotch  gold,  fuch  as  nature  had  made  it.  Boyle 
V.  30.  b,  .  .  .  .  .  . 

Electrum,  a  Britifh  coin.  J.  C. 

§  QUICKSILVER.  Mercurius  crudus.  Freind. 

Mercury,  Spanijh.  Boyle  Y.  10.  b.  Mercure  fublime  51 1 
fois.  Mujjchenb. 

Quick  filver.  Oxford  Soc.  .... 

D°.  JVard.  C.  revived  from  the  ore.  Boyle. 

Fine  mercury.  L.  .  . 

Quickfilver,  another  parcel.  Oxf.  Soc. 

Mercure  amalgame  avec  de  Targent,  affine  et  fublime  100 
fois.  Mujjchenb.  ...... 

Mercurius.  Fahrenheit . 

Argentum  vivum.  Ghetaldus.  13* 

Mercure  amalgame  avec  de  Tor  affine,  et  fublime  100 
fois*,  le  meme  mefle  avec  du  plomb,  enfuite  converti 
en  poudre  et  revivifie.  Mujfch.  .  .  .  . 

Coarfe  mercury.  L . 

Mercurius.  Petitus.  .  ....... 

Quickfilver.  Reynolds . 

I?  LEAD.  Reynolds.  ....... 

Plumbum.  Villalpand.  ..... 

Id.  Ghetaldus  1 1  i .  .  .  .  .  . 


1 9*I25 
19.100 
19.081 
19.000 
18.893 
18.806 
18.750 


18.888 
1 8-375 

l8.26l 

I8.166 

1 7*933 

17.854 

17.800 

1 7.726 
17.625 

I7-4I4 

I2.2S6 
12.071 
14*11 7 

14.no 

14.019 

14.000 

1 3*943 
1 3-593 

13.580 
1 3*575  ^ 


J3*55° 

13.406 

I3*I47 

1 1.856 
1 1.650 
1 1.500 
Id. 


& 
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Id.  *  Bacon.  *  . 

Lead.  Harris .  .  .  ,u 

Hardeft  lead.  L .  .  •  * 

Plumbum.  Fahrenheit.  . 

Lead.  Oxford  Soc.  Ward. 

Plumbum.  Petitus. 

Lead.  Harris,  (an  ordinary  piece)  1 
D°.  *  Cotes.  '  .  .  « 

Plumbum  Germanicum.  Mujfchenb. 

Call  lead.  L.  .  » 

<L  SILVER,  fine.  Ward.  C. 

A  medal  of  the  Royal  Society,  reported  fine  filver. 

Graham.  ’  . 

Argentum.  Fahrenheit .  .  ' 

Silver.  Reynolds.  ;  .  • 

Argentum.  Villalpandus. 

Id.  Ghetaldus .  104.  « 

Id.  Bacon. 

Id.  Petitus. 

Sterling,  or  ftandard  filver  (that  is,  filver  11  oz.  2dwt.  in 
the  pound  fine).  A  half  crown  of  K.  William's  coin. 
Harris. 

D°.  flruck  into  money.  L. 

D°.  J.  C.  Ward.  C. 

D°.  caft.  L.  • 

A  new  crowft-piece,  *746.  Lima  under  the  head 
Graham .  *  .  4 

?  COPPER.  *  Reynolds .' 

Cuprum.  Villdlpandus . 

Ms.  Ghetaldus.  Rofe  copper.  Ward.  C.  Fine  cop¬ 
per.  L.  An  old  copper  halfpenny,  Charles  IPs  coin 
Harris.  ’  . 

Copper,  in  half-pence.  L. 

Ms ;  cuivre.  Petitus. 

Cuprum.  “Bacofi.  * 

Copper.  Oxf.  Soc. 

Cuprum  Suecicutn.  Fahrenheit. 

Id.  Japonenfe.  Fahrenheit. 

Id.  Suecicum.  Mujfchenbr.  #  * 

Common  copper.  L.  ;  .  . , 

BRASS.  An  old  brafs  gold  weight,  marked  xxxm.  Harris .  . 
Aurichalcum.  Bacon. 

A  piece  of  hammered  brafs.  Harris.  ;  *  » 

Ms,  airin,  calaminas  mixtum.  Petitus .  .  i 

Aurichalcum.  Fahrenheit. 

Brafs  hammered.  J.  C.  Plate  brafs.  Ward. 

VOL.  X,  Parti.  ~  Ff 


t» 


& 
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II.459 
1 1.420 

*i-356 

11.350 

1  J*345 

II*343 

u.330 

1 1-325 
1 1.310 

1 1 .260 

1 1.091 

10.484 

10.481 

10.432 

10.400 

IO*333 

IO-33£ 

10.219 


10.750 

10.629 

10 -535 
10.520 

10.284 

9* 1 27 
9.100 


9.000 

8.915 

8.875 

8.866 

8.843 

8.834 

8.799 

8.784 

8.478 

8.830 

8.747 

8.660 

8-437 

8.412 

8-3+9 

Wrought 
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Wrought  brafs.  J.  C,  •  • 

Call:  brafs.  L.  •  *  'i 

D°.  J .  C.  Ward:  * 

D°.  Cto.  .  *  ^ 

Brafs  hammered.  Reynolds .  •  * 

D°.  call.  *  Reynolds.  .  *  * 

A  piece  of  call:  brafs.  Harris.  •  • 

a  IRON.  Ferrum.  Villalpandus .  • 

Id.  Ghetaldusl  •  •  • 

Iron,  forged.  Reynolds.  •  * 

Ferrum.  Petifus.  *  • 

Id.  Bacon.  *  •  * 

Spanijh  bar  iron.  Z-.  •  * 

Suvedijh  D°.  X.  -  •  *  -• 

Ferrum.  Fahrenheit.  * 

Iron.  Cotes. 

D°.  of  a  key.  J.  C.  Common  iron.  JFhrX  ^  .. 

A  piece  of  hammered  iron,  perhaps  part  fteel.  Harris. 
Iron  caff.  Reynolds. 

D°.  call.  L.  -  • 

Softeft  cad:  iron,  or  Dutch  Plates.  L.  -* 

STEEL.  J.  C.  Ward. 

D°.  Cotes.  .  .  j  • 

D°.  fpring  temper.  Hawkjbee.  .  • 

D°.  healed  foft.  L.  .  •  • 

D°.  foft.  Haukjbje.  »  .  * 

P°.  hard.  Haukjhee.  «  • 

P°.  hardened.  L.  .  •  « 

i'  TIN.  Reynolds.  •  *  • 

Stannum.  Bacon . 

Id.  Villalpandus.  Freind. 

Etain  d’Angleterre.  Mujfchenbr. 

Stannum.  Ghetaldus.  74 
Id.  Provinciae  Indiae  Or  Malacca. 

Block  tin.  0#/.  3«Stfc.  Ward f  C. 

Stannum  Anglicanum.  *  Fahrenheit 
Id-  commune.  Petitus , 

Id.  purum.  Petitus.  % 


i  .  «L 


\ 


Fahren. 


\  \j 

t  < 


Block  or  grain  tin.  L. 


8.280 

8.208 

8.100 

8.000 

7-95° 

7i9°5 

7.666 

8.086 

8.000 

7.906 

7-875 

7-837 

7.827 

7.818 

7-8i7 

7-645 

7-643 

7.600 

7.520 

7-1.85 

6.960 

7.852 

7.850 

7.809 

7.792 

7-738 

7.704 

7.6q6 

7.617 

7.520 

7.500 

7.471 

7.4OO 

7-364 
7-32 1 
7-3 1 3 

7.312 

7.170 

7-J56 


As  I  thought  the  uf^s  that  might  be  made  of  thefe  tables,  either  in 
bufinefs  or  in  philofophy,  would  bed:  be  illuftrated  by  a  few  fhort  notes, 
I  have  therefore  here’occafionally  inferted  fuch  obfervations  as  occurred 
to  me,  whllft  I  was  revifing  them  for  the  prefs :  and»  as  many  of  thefe 
related  chiefly  to  the  prefent  defeats  of  my  tables,  thofe  I  thought 

would 
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would  probably  be  of  fervice,  to  fuch  as  might  hereafter  take  the  trou¬ 
ble  of  improving  or  correcting  them. 

As  the  particulars  contained  in  the  tables  were  extracted  from  different 
books,  at  different  times,  and  at  fu  ft  only  intended  for  my  own  private 
ufe,  I  was  not  foliicitous  to  preferve  one  uniform  language,  but  gene¬ 
rally  fet  down  every  experiment  in  my  common  place,  in  the  words  of 
the  author  I  took  it  from  :  and  as  I  have  fince  found,  that  by  a  tranfla- 
tion  I  might  fometimes  happen  not  fo  juftly  to  reprefent  the  body  in¬ 
tended,  1  have  upon  the  whole  judged  it  beft,  here  alfo  to  tranferibe 
them  in  the  fame  languages  in  which  they  were  at  firft  delivered. 

To  make  experiments  of  this  fort,  with  a  fufficient  degree  of  accu¬ 
racy,  requires  a  pretty  deal  of  care  and  pains  :  and,  as  in  fuch  as  I  have 
made  myfelf,  I  have  found  great  conveniency  in  the  ufe  of  decimal 
weights,  preferably  to  thofe  of  the  common  form,  I  would  alfo  recom¬ 
mend  the  ule  of  fuch  to  others,  who  fhall  pleafe  to  employ  themfelves  in 
the  like  enquiries.  Thofe  I  have  provided  for  myfelf  have  a  Troy 
ounce  for  their  integer,  and  my  leaft  weight  is  the  thoufandth  part  of  that 
quantity,^  differing  confequently  from  the  half  of  a  Troy  grain  only  as 
24  docs  from  25,  which  is  inconfiderable  fo  far  as  thofe  fmall  weights 
are  concerned.  My  four  fmalleft  are  refpedively  of  1,  2,  3,  and  4  of 
thofe  thoufandth  parts,  and  together  make  ten,  or  an  unit  of  the  next 
denomination,  that  of  the  100th  part  of  an  ounce.  I  then  have  four 
others,  making  1,  2,  3,  and  4  iooths,  and  together  the  unit  of  the  next 
denomination,  or  one  tenth  of  an  ounce,  and  fo  on.  By  thefe  I  fave 
the  trouble  of  reducing  the  common  weights  to  their  lowed  denomina¬ 
tion  in  every  experiment,  and  fometimes  perhaps  avoid  making  miftakes 
in  that  very  trifling  work. 

Whenever  two  or  more  original  writers  nearly  concur  in  their  expe¬ 
riments  upon  any  fubjed,  the  gravity  fo  deduced  may  be  well  depended 
upon.  But  where  they  differ  remarkably,  it  muft  either  be  imputed  to 
the  unequal  gravity  of  the  fubjed  itfelf,  or  to  fome  error  in  the  trials, 
which  may  eafily  happen  in  matters  that  depend  on  the  obfervation  of  fo 
many  minute  particulars.  All  thofe  cafes  that  fo  fenfibly  differ  would 
well  deferve  to  be  re-examined. 

The  firft  table  above,  that  of  metals,  as  it  is  compofed  of  the  moft 
perfed  and  uniform  bodies  in  nature,  feems  capable  of  being  adjufted 
with  the  greateft  precifion,  both  with  relation  to  the  pure  metals  them¬ 
felves,  and  to  the  leveral  degrees  of  their  mixtures  one  with  another,  if 
experiments  in  all  thefe  cafes  were  but  made  with  a  fufficient  degree  of 
accuracy. 

Gold,  in  the  experiments  I  have  made  myfelf,  I  could  never  find  to 
come  up  to  the  weight  affigned  it  in  fome  of  thd  former  tables,  and  par¬ 
ticularly  thofe  I  have  made  upon  our  own  coin,  and  fome  others  have 
always  remarkably  fallen  fihort  of  the  weight  affigned  to  the  ftandard  in 
thofe  fame  tables.  I  have  inferted  that  trial  in  which  I  found  guineas  to 
come  out  beft  ;  and  I  may  venture  to  affirm,  that  that  experiment,  in 

F  f  2  particular. 
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particular,  was  made  with  as  much  accuracy  as  my  inftrument  was  ca¬ 
pable  of,  the  pieces  were  all  wafhed  in  foap  and  water,  cleaned  with  a 
brufh,  and  the  air-bubbles  well  freed,  and  the  like.  That  experiment  is 
befides  abundantly  confirmed  fince,  by  the  exaft  trials  lately  made  by 
Mr  Graham  and  Mr  Elite ot ,  which  were  performed  with  the  greatest 
care  ;  and  the  fine  gold  alfo  mentioned  by  the  laid  was  chofen  and  pre¬ 
pared  with  the  greateft  curiofity. 

It  may  be  obferved,  that  the  gold  medals  of  Q.  Eliz.  and  Q LMaryr 
quoted  by  J.  C.  were,  without  doubt,  the  large  fovereigns  of  thofe 
queens,  which  were  of  the  old  jdandard  of  England ,  or  of  gold  appoint¬ 
ed  to  be  23  carats,  3  grains  and  a  half  fine  :  that  the  Mentz  ducat,  men¬ 
tioned  by  the  fame,  if  it  was  one  of  thofe  ad  legem  imperii ,  which  are  al¬ 
ways  in  their  own  mints  affirmed  to  be  fine,  come  out  confiderably  too 
light :  and  that  the  gold  coin  of  the  Commonwealth,  and  the  pifloles 
of  France ,  were  like  our  prefent  gold  money  of  the  goodnefs  of  22. 
carats. 

Mercury  is  placed  in  this  table  among  the  metals,  by  reafon  of  its 
near  agreement  with  thofe  bodies  in  its  fpecific  gravity  •,  though  it  other- 
wife  fo  widely  differs  from  them  in  moft  of  its  properties. 

Brafs  is  confiderably  condenfed  by  hammering  •*  whether  gold,  filver, 
and  the  other  metals  are  alfo  condenfed  in  like  manner,  hardly  appears 
yet  to  have  been  fufficiently  tried. 

Of  the  mixed  metals,  hardly  any  except  brafs,  appear  to  have  had 
their  fpecific  gravities  very  carefully  afeertained :  bell-metal,  princes 
metal,  however,  and  fome  others,  might  deferve  to  be  examined  in  that 
particular. 

It  might  poffibly  be  queried  alfo,  whether  feveral  mixed  metals  do  not. 
either  rarify  or  condenfe  upon  mixture,  fo  as  thereby  to-  acquire  a  more 
different  fpecific  gravity,  than  the  natural  law  of  their  compofition,  at 
firft  feems  to  require. 

It  may  laftly  be  obferved,  that  the  fpecific  gravities  of  all  the  known 
metals  are  iuch,  as  that  none  of  them  come  up  to  20  times  the  weight 
of  common  water,  or  fall  fenfibly  below  7  times  the  fame  weight. 


Tab.  II.  Of 


BISMUTH.  J.C, 


9,859 

9,70a 

9*55° 

7’95J 

9,85a 

9,060 

8,940 

8,362. 

7,065 

8,020 


and  recreme?its 
of  metals,  &c. 


D°.  Cotes* 

D°.  or  tynglafs.  Boyle, 


Tynglafs.  Reynolds. 

Marcafita  alba.  Fahrenheit, 

Mineral,  Corniffi,  lhining  like  a  marcafite.  Boyle . 
Calx  of  lead.  Boyle. 

Spelter  folder.  J.  C. 


Spelter.  J.  C. 

Cinnabar  common.  Boyle . 


Cinnabaris  fadlitia.  Mujfchenhr .  (if  not  a  miftake  for 


the  laid  experiment) 


8*200 

Cinnabar 
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Cinnabar  native,  breaking  in  poliflied  furfaces  like  Talc. 

Davies .  7*7*0 

D°.  Perfian ,  breaking  rough.  Davies .  7,600 

D°.  native.  '  7*576 

Cinnabaris  nativa.  Mujfchenbr.  7,3 00 

Cinnabar  native,  very  fparkling.  Boyle*  7,060 

D°.  native^  from  Guinea .  Davies .  6,280 

Cinnabar  of  antimony.  Harris .  7*060 

D°.  another  piece.  Harris .  7,043 

D°.  Boyle .  7,030 

Cinnabar  antimonii.  Freind.  6,666 

Cinnabre  d’antimoine.  Mujfchenb.  6,044 

Lead  ore,  rich,  from  Cumberland,  Boyle .  7*54° 

D°.  7,140 

The  reputed  filver  ore  of  Wales .  J.  C.  7*464 

The  metal  thence  extracted.  J.  C.  *1.087 

Regulus  antimonii.  Item  Martis  et  Veneris.  Freind,  7,5 00 

Id.  Fahrenheit,  6,622 

Id.  Harris,  6,600 

Id.  per  fe.  Davies.  4*5°° 

Silver  ore,  choice.  7,000 

D°.  another  piece  from  Saxony,  Boyle,  4*97° 

Lithargyrus  argenti.  Freind .  6,666 

Lithargyrium  argenti.  Mujfchenbr,  6,044 

Id.  Auri.  Freind.  6,316 

Id.  Auri.  Mujfchenb.  6,000 

Minera  antimonii.  Davies,  5,8 10 

Cuprum  calcinatum.  Freind.  5*454 

Glafs  of  antimony.  Newton .  C.  5*2.80 

Vitrum  antimonii.  Freind.  5, 000 

Id.  perfe.  Boyle .  4*760 

Tin  ore,  choice,  5,000 

D°.  black,  rich.  4, 1 80 

New  Englifh  tin  ore,  Mr  Hubert’s.  Boyle.  4,080 

Tutty,  a  piece.  Boyle.  5,000 

Tutia.  Mujfchenb.  4*615 

Lapis  calaminaris.  Freind.  Lapis  caeruleus  Namurcenfis. 

Mujfchenb.  5, 000 

Id.  Boyle.  4*920 

Loadftone.  Boyle  V.  6.  b.  4*93° 

Magnes.  Petitus.  4,87  5 

A  good  loadftone.  Harris.  4*75° 

Marcafites,  one  more  Ihining  than  ordinary»  Boylel  4,780 

A  golden  marcafite.  J.  C.  ~  4,585* 

Marcafites,  from  Stalbridge .  Zfojfc  *  4*50<DL 

“  4*45° 

Antimonium 

1 
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Antimonium  Hungaricum.  Muffchenbr . 

Antimony,  good,  and  fuppofed  to  be  Hungarian .  Boyle. 
D°.  crude,  which  Teemed  to  be  very  good.  Harris . 
Antimonium  crudum.  Freind. 

Id.  Davies. 

Black  Sand,  commonly  ufed  on  writing.  Boyle.  V.  33.  b. 
Crocus  Metallorum.  Mujfchenk 
Id.  Freind. 

Haematites.  Muffchenbr, 

Id.  Boyle.  V.  6.  a. 

D°.  Englijh.  Boyle. 

Copper  ore,  rich.  Boyle . 

D°.  Boyle. 

Copper-done.  Boyle. 

Emeri.  Boyle.  V.  26.  b. 

Manganefe.  Boyle. 

A  blew  (late  with  fluffing  particles.  J.  C. 

Iron  ore,  a  piece  burnt  or  roaded.  Harris. 

CeruiTa.  Item  Chalybs  cum  fulphure.  pp.  Freind. 

Lapis  lazuli.  J.  C. 

D°.  Boyle.  V.  6.  b. 

D°.  Boyle. 

Gold  ore.  Boyle.  V.  29.  b. 

D°.  not  rich,  brought  from  the  Eafi  Indies.  Boyle . 
Another  lump  of  the  fame.  Boyle. 

A  mineral  done,  yielding  1  part  in  160  metal.  J.  C. 

The  metal  thence  extracted .  J.  C. 

Pyrites  homogenea.  Fahrenheit. 

Black  Lead.  Boyle.  V.  27.  a. 

Ms  viride.  Freind. 

Plumbum  udum.  Freind. 


4,7°° 

4,070 

4,058 

4,000 

3i96° 

4,60a 

4,50° 

4>444 

4,360 

4, 1 50 

3H6° 

4,170 

4, 1 50 
4,090 
4,000 

3>53° 

3.333 

3>°54- 

3,000 

2,980 

2,910 

2,652 

2,634 

2,650 

8,500 

2,584 

1.860 

I?7I4 

1,666 


he  lecond  table  is  impofed  of  fubjedls  no  way  dridtly  allied  to 
eac  ^  other,  either  by  their  gravities,  or  their  other  effential  pro- 

perties;  and  perhaps  they  might  better,  on  that  account,  have  been  di¬ 
vided  into  different  tables. 

The  bodies  them felves  are  chiefly  of  an  uncertain  and  heterogeneous  na- 
ture  ;  eing  fo  far  as  appears  compofed  of  different  elements,  and  thole 
alio  combined  in  various  proportions,  fuch  as  fulphur  and  arfenic,  join- 
e  with  done,  metal,  and  the  like :  and  from  thefe  feveral  de¬ 
grees  of  mixture  it  mud  follow,  that  mod  of  thefe  kinds  of  bodies,  tho’ 
o  ar  lmilar  as  to  be  called  by  the  fame  names,  yet  mud  neceffarily 
a  con^erabi le  latitude  in  their  fpecific  gravities.  Many  ufefull 
e  u  10ns  may  neverthelefs  be  drawn  from  thofe  confiderations,  rela¬ 
ting  to  the  comparative  goodnefs,  &c.  of  fuch  bodies. 


Cinnabar 
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Cinnabar  native,  appears  to  be  a  compound  of  mercury  and  fulphur, 
with  a  portion  of  earthy  or  ftony  matter;  and  that  which  is  heavieft 
rauft  abound  moft  with  the  mercury.  The  different  appearances  which 
this  body  makes,  would  alfo  give  us  a  fufpicion  that  there  are  other  va¬ 
rieties  in  its  compofition,  befides  thofe  juft  taken  notice  of:  fome  forts  of 
cinnabar,  fuch  as  the  Hungarian ,  breaking  into  polifhed  planes  and 
fquares  like  talc,  whilft  others  like  the  Perfian  of  this  table,  break  rouo-h 
and  with  fhining  granula  or  mica ;  and  that  without  any  confiderable 
difference  in  their  gravities. 

By  the  factitious  cinnabar  it  may  be  determined,  .what  proportion  of 
pvercury  will  fo  incorporate  with  fulphur,  as  to  make  up  an  uniform  body. 

Antimony  may  in  like  manner  be  confidered  as  a  compofition  of  its 
regulus  and  fulphur. 

The  black  fand  ufed  on  writing  is  faid  by  Mr  Boyle  to  be  a  rich  iron  ore  : 
he  alfo  fays  that  emery,  load  done,  and  all  fuch  ponderous  ftones,  contain  fome 
kind  of  metal,  which  he  had  himfelf  feparated  from  them.  IV.  120.  a . 

The  great  variety  of  ores  of  all  kinds  well  deferve  to  be  accurately 
examined,  for  the  fake  of  the  many  conciufions  that  may  be  drawn  from 
thence,  concerning  the  natures  of  concrete  bodies,  and  for  many  other 
purpofes  in  metallurgy.  But  I  have  as  yet  met  with  a  very  (mail  num¬ 
ber  of  experiments  upon  thefe  fubftances.  Dr  Woodward  has  indeed 
mentioned  a  great  many  obfervations  of  this  fort  which  he  had  made, 
and  kept  exadt  regifters  of :  but  as  they  were  probably  among  thofe  pa¬ 
per  which  he  ordered  to  be  deftroy’d  at  his  death  we  muff  look  upon 
them  as  now  loft  to  the  world.  .,  0  . 

The  marcafites  and  pyrites  are  very  uncertain  and  ftrange  kinds  of  bo¬ 
dies,  their  gravities  are  often  very  great :  a  marcafite  here  taken  from 
Fahrenheit'  was  found  nearly  to  equal  the  heavieft  mineral  bifmuth  itfelf  ; 
and  yet  it  is  very  feldom  that  any  metal  or  femimetal  can  be  obtained  in 
any  quantity  from  thefe  fubftances,  all  that  is  in  them  being  ufually  de¬ 
ft  royed,  and  carried  away  by  their  fulphur. 

Black  lead  is  alio  a  very  odd  kind  of  mineral,  having  all  the  appear¬ 
ance  of  a  femimetal,  and  yet  falling  fhort  even  of  the  weight  of  common 

earth.  ,  ■  i 

*  ■  ••<...’■  »'-»-***•>  •  '  •  *  -» +- 

The  femi metals  generally  exceed  in  their  fpecific  gravities  even  the 
bafer  metals  them felves.  \  ,  v,  .  : 

.  may  fie  obferved,  that  it  appears  by  thi3  table,  that  the  fpecrfic  gra¬ 
vities  of  ores,  including  the  metallic  ftones,  are  ufually  found  to  lie  be¬ 
tween  y  and  3  times  the  weight  of  water.  Lead  and  fitver  ores  are  the 
heavieft,  thofe  of  copper,  tin,  and  iron  being  con liderably  lighter.  The 
gold  ore  we  have  an  account  of  muft  be  fo  poor  as  hardly  to  be  worth  tak¬ 
ing  any  notice  of  :  but  we  have  in  general  too  few  of  thefe  experiments, 
to  draw  any  certain  conciufions  from  them. 


GRANATE,  Bohemian.  Boyle , 
Granate.  J,  C , 


>  wS  ’w  a 

4  4 


4, 5  60  Tab.  III. 

0,^78  °f  Geml< 
3  y  /  Chry fiats , 

Granati  Md 
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trmfy&mtt  Granati  mmera.  Boyle.  ,  3,100 

Ste$m,  A  Pfeudo-Topazius,  being  a  natural  pellucid,  brittle,  hairy 

done,  of  a  yellow  colour.  Newton.  ( ,  C.  4*270 

Sapphires.  Davies.  •  \  4*°9° 

A  Sapphire  very  perfed,  but  rather  pale.  Haukjbee.  4,068 

Giafs,  blue  in  flicks  from  Mr  Seale.  Haukjbee.  3>^5 

D°.  whited,  from  Mr  Seale.  Haukjbee  3’3^° 

D°.  dear  cry  dal.  Cotes.  '  ,  3,150 

D°.  blue  plate,  old.  Haukjbee.  3* 102 

D°.  plate.  L.  2,942 

D°.  old  looking-glafs  plate  of  a  light  colour.  Haukjbee.  2,888 
D°.  green.  Freind .  2,857 

D°.  green  bottle.  Haukjbee.  .  2,746 

D°.  of  a  bottle.  0#/.  It.  a  blue  pade  Haukjbee .  2,666 

D°.  common  green.  Haukjbee.  2,620 

D°.  deep  green  old.  Haukjbee.  2 ,58  7 

D°.  vulgar.  - Newton .  Ward.  2,580 

Vitrum  Venetum.  Freind.  1,791 

An  oriental  catVeye,  very  perfed.  Haukjbee.  3,703 

A  diamond,  yellow,  of  a  fine  water,  lomewhat  paler  than 

the  joinquille.  Haukjbee.  3,666 

D°.  white  of  the  fecond  water,  eau  celefle.  Haukjbee .  3,540 

D°.  Eaft  Indian,  the  heaviefb  of  many.  Ellicot.  3,525 

D°.  the  lighted  of  many.  Ellicot .  3,512 

D°.  Brafilian,  the  heavied  of  many.  Ellicot.  3,521 

D°.  the  lighted  of  many.  Ellicot .  3,501 

D°.  the  mean  of  all  his  experiments.  Ellicot .  3,5 1 7 

D°.  Newton.  C.  3  400 

Diamond  bort,  of  a  bluifh  black,  with  fome  little  adher¬ 
ing  foulnefs.  Hauksbee.  3,4  95 

A  Jacinth  of  a  fine  colour,  but  fomewhat  foul.  Hauksbee.  3*637 
A  Chryfolite.  Hauksbee.  3*360 

Chrydal  cubic,  fuppofed  to  contain  lead.  Woodward.  3, 100 

Chrydal  from  Cadleton  in  Derbyfhire  having  the  double 

refradion.  Hauksbee.  2,724 

Chrydal  of  Ifland.  Newton.  C.  2,720 

,-:Chrydallum  difdiacladicum.  y.  C  2,704 

Chrydallus  de  rupe.  Fahrenheit.  "  '  /  '/2,669 

Chrydal  rock.  y.  C.  Boyle  III.  229.  2*659 

D°.  alargefhoot.  Hauksbee.  2,658 

D°.  of  the  rock.  Newton.  C.  It.  chrydal  in  the  lead- 

mines  near  Workfworth,  Woodward.  2,650 

D°.  Hauksbee.  ■  2,646 

D°.  pure  pyramidal,  fuppofed  to  contain  tin.  Wood¬ 
ward.  -  ,fl  2  5  or  2.400 

\  ~  Chrydallus.  Petitus.  '  2,287 


Chrydal 


Tables  of  Specific  Gravities.  225 

Chryftal.  Boyk*  2,210 

Talc.  Jamaican.  >.  Boyle .  ■  n'  -  *  3,000 

D°.  Venetian.  Boyle .  >  -  2,730 

D°.  J.  C.  2,657 

D°.  Englifh.  JVoodward.  '  2,600 

D°.  a  piece  like  lapis  amianthus.  £07/*.  2,280 

A  red  pafte.  J.  C.  ^  ’  2,842 

A  Brafil- pebble,  foul  and  feather’d.  Hauhhee.  2 ,755 

D°.  a  fragment  uncut.  Hauksbee .  2,676 

D°.  cut.  Hauksbee.  2,591 

Jafper,  fpurious.  J.  C.  2,666 

A  Cornifh  diamond  cut.  Hauksbee.  2*658 

A  water  topaz,  very  perfect,  but  faid  not  to  be  oriental. 

Hauksbee .  2 ,653 

Pebble  pellucid.  J.  C.  '  2,644 

Briftol  done.  Davies.  >  2,640 

Hyacinth,  fpurious.  J.  C .  2,631; 

Selenites.  j.  C.  *  '  ’  .  2,322 

D°.  Newton .  2,252 


As  the  mean  gravity  of  chryftal  appears,  by  the  foregoing  table,  to 
be  little  more  to  that  of  water  than  as  two  and  a  half  to  one  ;  it  may  well 
be  fufpedted,  that  the  granate,  pfeudo-topazius,  fapphire,  and  fuch  other 
gem  ms  which  greatly  exceed  chryftal  in  weight,  do  contain  a  confiderable 
portion  of  fome  fort  of  metal  in  their  compofition  :  as  was  obferved  of 
thefe  bodies  by  Dr  lVoodward>  in  his  Method  of  Foflils,  p.  24. 

As  to  the  white  fapphire,  which  is  reputed  by  Dr  IHoodward  to  be  a 
fpecies  ofgemm  intermediate  between  chryftals  and  the  diamond  in  hard- 
nefs,  I  have  not  yet  obtained  any  good  account  of  its  fpecific  gravity. 

The  weight  of  the  diamond  is  afeertained  in  N°.  476  of  the  Pbilof. 
Tranf.  where  it  appears,  that  by  experiments  made  with  the  greateft  care 
by  Mr  John  Ellicot ,  F.  R.  S.  with  moft  exadt  inftruments,  and  upon 
14  different  diamonds,  fome  of  them  very  large,  brought  from  diffe¬ 
rent  places,  and  having  the  greateft  varieties  of  colour  and  fhape  poffi- 
ble  \  they  were  all  found  to  agree  in  weight  to  a  furprifing  degree  of  ac¬ 
curacy,  being  all  fomewhat  above  3^  times  the  weight  of  common  water. 

This  indeed  differs  very  fenfibly  from  what  had  been  found  in  fome 
former  experiments,  but  it  is  hardly  probable  that  thofe  had  been  made 
upon  diamonds  of  fo  large  a  fize  as  thefe  :  Mr  Boyle  who  found  their 
weight  lefs  than  3  times  that  of  common  water,  has  himfelf  told  us  in  the 
fame  place,  V.  83.  b.  that  the  ftone  he  made  ufe  of,  only  Weighed 
about  8  grains.  And  tho’  no  doubt  can  be  made  of  the  exadtnefs  of 
Sir  I.  Newton's  experiment,  by  which  alfo  the  fpecific  weight  of  the  dia¬ 
mond  came  out  lefs  than  Mr  Ellicot's,  yet  it  may  well  be  queftion’d  wheth¬ 
er  Sir  Ifaac  had,  at  the  time  when  he  made  his  trials,  either  fo  many  or  fo 
perfect  and  weighty  (tones,  as  a  favourable  opportunity  offered  to  this 
VOL.  X.  Part  i.  -  G  g  laft 
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laft  gentleman.  I  fhall  therefore  only  obferve,  that,  admitting  this  laft 
to  be  the  true  fpecific  weight  of  the  diamond,  the  refraCtive  power  of 
the  fame,  in  proportion  to  its  denfity,  fhould  in  Sir  I.  Newton's  table  be 
lffiened  from  14556  to  1407 1  v  which  would  {fill  be  greater  than  what 
i,s  found  in  any  other  body  *,  but  is  upon  the  whole  more  conformable  to 
the  general  law  of  that  table.  ...  u  "  -  * 

«  Qi r  I.  Newton  conjectured  a  diamond  to  be  an  undtuous  fubftance 
coagulated,  and  found  it  to  have  its  refractive  power  nearly  in  the  fame 
proportion  to  its  denfity  as  thofe  of  camphire,  oil-olive,  linfeed  oil, 
fmripof  turpentine,  and  amber,  which  are  fat  fulphureous  unCtuous  bo- 
d,ie$ all  which  have  their  refra&ive  powers  2  or  3  times  greater  in  re- 
fpect  to  their  denfities,  than  the  refraCtive  powers  of  other  fubftances  in 
relpeCt  of  theirs.  Yet  muft  it  be  allowed,  that  a  diamond  fuffers  no 
change  by  heat  in  any  degree,  Contrary  to  the  known  property  of  iulphurs ; 
and  as  it  is  moll  reafonable  in  our  philofophy  to  treat  fuch  bodies  as- fim- 
ple,  in  which  we  are  not  able  to  produce  any  change  or  feparation  of 
parts,  we  muft  therefore  on  that  account  confider  a  diamond  as  a  Ample 
body  and  of  the  chryftalline  kind.  d  . 

GJafs,  which  is  a  factitious  concrete  of  land  and  alkaline  fait,  is  nearly 
found  to  afiiime  the  mean  gravity  of  (tones  and  chryftals. 

If  there  is  no  mi  flake  in  the  gravity  of  what  Dr  FreincL  calls  'vitrum 
Venetum ,  it  differs  very  remarkably  from  all  other  kinds  of  glafs. 

I  do  not  know  whether  the  jafper  and  hyacinth  fpurious  of  J.  C.  are  to 
be  underflood  as  natural  or  artificial  gem  ms. 


Tab.  IV. 

Of  Stones  and 
Earths, 


Sardachates.  J.  C. 

Lapis  fcifTifis  caeruleus.  Muffchenbr.  (qu.  if  not  the  fame  experi¬ 
ment  mentioned  before  pag.  2  2  2.  a  blew  Jlate  with  jhining  f  arti¬ 
cles.  J.  C.) 

Cornelian.  Boyle. 

d°.  y.  a 

A  hone.  J.  C.  _  .  .  . 

D°.  to  fet  razors  on.  Harris . 

Marmor.  Petitus .  (probably  fome  miflake  in  the  experiment.) 
Marble.  Reynolds. 

D°.  white.  Haukjbee. 

D°.  white  Italian,  of  a  clofe  texture  vifibly 
D°.  white.  Boyle,  fine.  Wrard.  C. 

D°.  white  Italian,  tried’  twice.  Oxford  Soc. 

D°.  black  Italian.  Oxford  Soc.  veined.  L. 

D°.  black.  Haukjbee. 

D°.  Parian.  L. 

Lapis  amianthus,  from  Wales.  J.  C. 

Turquoife,  one  of  the  old  rock,  very  perfeCt.  Haukjbee. 
Turcoife.ltone.  J.C. 

Lapis  nephriticus.  J \:  C. 


3>598 


3’5°° 

3,29° 

2,563 

3,288 

2,960 

3’937 

3,026 

2,765 
2,718 
2,710 
2V70  7 
2,704 
2,683 
2,560 

2’9 1 3 
2,908 

2,508 

2,894 


Corallium 


h.:.vf  ZUC  J 

r>7  UA-aO 
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Corallium  rubrum,  Freind. 

Corali.  J.  C 

D°.  red.  Boyle  V.  7.  a.  .  q 

D°.  Boyle. 

D°.  white,  a  fine  piece.  Boyle. 

D°.  wrhite,  another  piece.  Boyle . 

Emeril  Itone,  a  foiid  piece.  Hauksbee 
Paving  flone.  Reynolds. 

D°,  a  hard  fort  from  about  Blaiden.  Oxf.  Soc. 

A  Whetftone,  not  fine,  fuch  as  Cutlers  ufe.  Harris. 


■  i  ■’O 

o 


,  Jh* 


3>857 

2,689 

2,680 

2,630 

2,570 

2,540 

2,766 

2,708 

2,460 

2,740 


Pellets,  vulgarly  called  alleys,  which  boys  play  withal.  Hauksb.  2,711 
Englifh  pebble.  L.  r  ;  ;  ,2,696 

Lapis  Judaicus,  Boyle .  2,690 


Id.  Freind . 
Maidltone  rubble.  L. 


io  3.£  - 

»1*  Oj  /■' 

•  -  i  ?.  1  A/  )  \  j  £>  }  • 

'•  v  ■  ■  \  rr  r—  rv- 

?.  u  '  ^  J  1  V  &  i  t  1 

Z. 

i  *> 

liJUi  /•: 

,  *  * 

. 4--  • »  .9**  r»p  - «  t  •  » 

■ >  ;  ■  ;  >1)  ynfc ;j ]  hf'/ 

2 ,500 
2,666 


Marbles,  vulgarly  fo  called,  which  boys  play  withal.  Hauksbee.  2,658 
Morr  Itone.  Z.  2,656 

Agate.  Boyle.  /  .  .  2,640 

D°.  German,  for  the  lock  of  a  gun,  Hauksbee .  2,628 

D°.  Englifh.  J.  C.  2,512 

•  C'  {.  'i  ;  :  -5  ?{  V'.-  .  2,625 

2,  " 


Lapis,  Petitus j 
Flint,  black,  from  the  Thames;  Hauksbee . 


Flint 


A.  . 


A  round  pebble- Hone  within  a  flint.  Harris. 
Ealt  Indian  blackifh.  Item,  an  Englifh  one. 


D°.  Oxford  Soc.  nounono  . 


DHK  UL 


:/]’>  a^HOTl  il 


i.  iOfiino  nmni 

A  Cw* 


f; 


*  r< 


Corallachates.  J.  C . 

Purbeck  Itone.  Z,. 

F  ree-  Itone.  Reynolds. 

Portland  Itone.  L. 

D°.  white  for  carving.  Z. 

Grammatias  lapis.  J.  C. 

Onyx  Itone.  J.  C. 

Slate  Irifh.  Boyle.  Lapis  hibernicus.  Davies. 

Wood  petrified  in  lough  Neagh.  J .  C. 

Ofteocolla.  Boyle.  \  , 

Heddington  Itone.  Z. 

Allom  itone.  Beyle. 

Bolus  Armena.  Freind. 

Hatton  Itone.  L. 

Burford  Itone,  an  old  dry  piece.  Oxford  Soc . 
Heddington  Itone,  that  of  the  foft  lax  kind.  Oxford  Soc . 
Terra  Lemnia.  Freind.  ,  i 

Brick.  Cotes. 

D°.  Oxford  Soc. 

.A  Gaily  pot.  J.  C. 

G  g  2' 


/'-'Id.-.  - 


•  rnoTi  yldffloq  v 

:  j  -■  i  *;  2,621 

2,6lO 

III.  243.  a.  2,600 

2,605 

2,60I 

2,584 

2,57° 
2,312 

\s  2’5i5 
2,510 

2,490 
2,341 
2,240 
2,204 
2, 180 
2,137 
2,056 
2,049 
2,029 
2,000 
2,000 

*>979 

1,928 
Alabalter 
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Alabafter.  Ward .  C.  A'.v.vl  L874 

Oxford  Soc.  ^  .1*872' 

A  fpotted  factitious  marble.  J.  C .  1,822 

Stone  bottle.  Oxford  Soc .  1  >777 

A  piece  of  a  glafs  (perhaps  glazed)  coffee-difli  of  a  brown  colour. 

Harris.  1*766 

Barrel  clay.  L.  I  1*7 12 

Lapis  de  Goa.  Davies.  -  1*7 10 

Lapis  ruffus  Bremenfis.*  Muffchenb.  vr.  .  .  1,666 

An  icicle  broken  from  a  grotto  (I  fuppofe  ftaladfites*)  Dr  Slare , 
i  in  Harris.  ■  1,190 

Chalk,  as  found  by  Dr  Harris.  .  1>Q79 


OQO{£  •  ! '  ' 

The  mean  gravity  of  ftone  appears  to  be  to  that  of  water  as  about  2 
to  one,  and  many  ftones  of  great  hardnefs,  fuch  as  the  onyx,  turquoife, 
agate,  marble,  hint,  £stV.  do  not  much  exceed  that  weight.  It  may 
therefore  well  be  doubted  whether  fuch  ftones,  whofe  fpecific  gravity 
comes  up  to  near  three  times  that  of  water,  or  even  beyond  it,  owe 
their  denfity  to  metalline  additions  ;  or  whether  they  are  really  formed 
of  a  different  fpecies  of  matter,  as  the  diamond  feems  to.be. 

Coral  by  it’s  denfity  appears  to  be  a  ftone,  though  in  a  vegetating  ftate : 
or  it  may  poffibly  from  fome  late  obfervations,  be  of  an  animal  nature, 
i  What  is  called  Laps  Hibernicus ,  is  a  foft  ftone  containing  vitriol. 

We  have  not  many  obfervations  upon  earths  :  by  thofe  we  have,  it 
feems  probable  that  they  contain  the  fame  kind  of  matter  in  a  lax  form, 

of  which  ftones  are  a  more  folid  and  denfer  concretion. 

..  * 

Lapis  de  Goa  is  but  a  trifling  compofition  perhaps  hardly,  worth  retain¬ 
ing  in  the  tables. 

What  fpecies  of  body  fhould  Alabafter  be  accounted  ?  which  with  a 
ftone- like  hardnefs,  yet  falls  fo  much  below  other  ftones,  or  even  earths 
in  gravity.  \ 


Tab,  v.  SULPHUR.  Petitus .  >  .  2,3 44 

Of  Sulphurs  D°.  a  piece  of  roll.  Hauksbee .  2,010 

and  Bitumens.  D°.  vive.  Boyle.  ■  2,000 

D°.  German,  very  fine.  Boyle.  .  1,980 

D°*  tranfparent,  Perfian.  Davies .  1,950 

Sulphur  mineralis.  Freind.  1,875 

Brimftone,  fuch  as  is  commonly  fold.  J.  C.  1,8 n 

D°.  Cotes .  .  1,800 

Afphaltum.  Boyle.  III.  243.  a.  1,400 

Scotch  Coal.  Boyle.  III.  243.  a.  1,300 

Coal,  ofNewcaftle.  L.  1,270 

D°.  pit,  of  Stafford fhire.  Oxford  Soc.  .  1,240 

Jet.  J.  C.  .1,238 
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D°.  Davies.  1,160 

D°.  Davies.  1,020 

Succinum  citrinum.  Davies .  1,110 

;  Id.  pingue.  J .  C.  1,087 

Id.  flavum  (by  2  experiments).  Davies .  J  1,080 

Id.  pellucidum  J .  C  1,065 

Id.  album,  item  pingue.  Davies.  1,060 

Amber.  Boyle .  Newton .  C.  1,040 

Fine  Gunpowder.  Reynolds .  0,698 


Sulphur  is  in  gravity  very  nearly  the  fame  as  earth,  fo  that  it’s  puri¬ 
ty  can  hardly  be  afcertained  by  it’s  weight,  unlefs  the  matter  it  is  affo- 
ciated  with,  is  of  a  flony  denfity. 

The  femidiaphanous  Sulphur  is  a  beautiful  kind  which  I  have  but  fel- 
dom  feen  :  it  is  m  lumps  of  the  fize  of  a  fmall  bean. 

CoaR  the  forts  here  taken  notice  of  are  confiderably  lighter  than 
Sulphur :  but  there  are  many  other  kinds,  and  of  different  weights. 

I  take  the  Gagates  or  Jet  to  differ  very  little  from  the  Channel  Coal. 

The  different  forts  of  Amber  may  be  obferved  not  to  differ  confidera¬ 
bly  in  their  feveral  gravities. 

Sulphurs  feem  to  be  the  ligheft  of  all  mineral  bodies. 


GUM  Arabic.  Freind . 

D°.  Newton.  C. 

Opium.  Freind. 

Gum  Tragacanth.  Freind .  , 

Myrrh.  Freind . 

Gum  Guaiac.  Freind. 

Refina  Scammonii.  Freind. 

Aloes.  J.  C.  (qu.  whether  the  refln  or  the  wood.) 

Afa  foetida,  a  very  fine  fample.  Hauksbee. 

D°.  from  Dr  John  Keill’s  Introd.  ad  veram  Phy ficam. 
Pitch.  Oxford  Soc.  C. 

Thus.  Freind. 

Cam  phi  re.  Newton.  C. 

Bees-wax.  Cotes. 

Cera.  Ghetaldus.  (ad  aquam  ut  95-rV  ad  100.} 

Wax  well  freed  from  the  honey.  Davies . 

Cera.  Petitus . 

D°.  the  fame  lump  2  years  after.  Davies . 

Balfamus  de  Tolu.  Muffchenbr. 

Maftic.  J .  C.  (qu.  whether  the  gum  or  the  wood.) 


1,430  Tab.  VI. 
1,375  Of  Gums, 

i ,  360  R-efms> 

*>330 

1.250 
1,224 
1,200 

M77 

1.251 

i  >H3 
1,150 
1,071 
0,996 

0,955 

0,954 

0,938 

0,937 

0,942 

0,896 

0,849 


The  bees  wax  in  my  own  experiments  was  well  freed  from  honey,  by 
the  boiling  it  in  water,  which  probably  made  it  lighter  than  it  was  fet 

down  in  Mr  Cotes' s  table  :  and  the  fecond  experiment  which  I  made 

two 


Tab.  VII. 

Of  IV Oods, 
Barks,  Sec . 
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two  years  after  the  firft,  if  the  difference  was  not  owing  to  the  differ¬ 
ence  of  heat,  is  an  inftance  of  what  I  take  to  be  a  pretty  general  truth, 
that  bodies  become  more  denfe  and  compadf  by  reft,  and  that  they 
would  alfo  be  found  heavier  in  the  fcale,  in  thofe  cafes  where  they  do 
not  lofe  weight  by  the  evaporation  of  humidity. 

The  weights  of  vegetable  gums  nearly  correspond  with  thofe  of  the 
ligneous  parts.  T  •.  j  ...  .t: 


•  i  *  tj  » ■*  v 


l 


f 


*>  •  x  f 


COCO  (hell.  Boyle. 

Bois  de  Gayac.  Mujfchenbr. 

Lignum  Guaiacum.  Freind. 

Lignum  vitas.  Oxf.  Soc. 

Speckled  wood  of  Virginia.  Oxf.  Soc . 

Cortex  Guaiaci.  Freind. 

Lignum  nephriticum.  Freind. 

Lignum  afphaltum.  J.  C. 

Ebony.  J.  C.  Item  Aloes.  J.  C. 

Santalum  rubrum.  J .  C. 

Id.  album.  J.  C. 

Id.  citrinum.  J.  C. 

Lignum  Rhodium.  J.  C. 

Radix  Chin^.  Freind . 

Dry  Mahogany.  L .  ’  '  ‘  ;  1 

Gallae.  Freind. 

Red-wood.  Oxf.  Soc.  It.  Box-wood.  Oxf  Soc.  Ward.  C. 
Log- wood.  Oxf.  Soc.  . 

Oak,  dry,  but  of  a  very  found  clofe  texture.  Oxf  Soc. 

D°.  tried  another  time.  Oxf.  Soc. 

D°.  found  dry.  IVard. 

D°.  dry.  Cotes. 

D°.  dry,  Englijb.  L. 

Oak  of  the  outfide  fappy  part,  fell’d  a  year  fince.  Oxf.  Soc. 
D°.  Reynolds. 

D°.  very  dry,  almoft  worm-eaten.  Oxf  Soc. 

Dry  Wainfcot.  L. 

Beech  meanly  dry.  Oxf.  Soc. 

Maftic  (qu.  if  the  wood  or  gum).  J.  C. 

Afh  dry  about  the  heart.  Oxf  Soc. 

D°.  dry.  Cotes. 

D°.  meanly  dry,  and  of  the  outfide  lax  part  of  the  tree.  Oxf. 
Soc. 

Elm  dry.  L. 

D°.  Reynolds. 

D°.  Oxf.  Soc .  C. 

Rad.  Gentianae.  Freind. 

Cortex  Peruvianus.  Freind . 


L345 

L337 

L333 
1,327 

1,230 
1,200 
Li79 
Gi77 
1,128 
1,041 
0,809 
1,125 
1,071 
1,063 
1,034 
1,031 

°,9i3 

0,932 
0,929 
0,927 
0,925 
0,905 
0,870 
0,801 

°>753 
°>747 

0,854 
0,849 
0,845 
0,800 

°>73  4 
0,800 

0,768 

0,600 

0,300 

0,734 

Crabtree 
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Crabtree  meanly  dry.  Oxf  Soc. 

0,765 

Yew,  of  a  knot  or  root  16  years  old.  Oxf  Soc. 

0,760 

Maple  dry.  Oxf.  Soc.  C. 

0,755 

Plumtree  dry.  J.  C. 

0,663 

Fir,  dry  yellow.  L. 

0,657 

Dry  white  Deal.  L. 

0,569 

Lignum  Abietin.  Freind. 

0)555 

Fir  dry.  Cotes. 

0,550 

D°.  Oxf.  Soc. 

0,546 

Walnut-tree  dry.  Oxf.  Soc. 

0,631 

Cedar  dry.  Oxf.  Soc. 

0,613 

Juniper-wood  dry.  J.  C. 

0,556 

Saftafras  wood.  J.  C. 

0,482 

Cork.  Cotes. 

0,240 

D°.  J.  C. 

0,237 

Dr  has  obferved  in  the  Phil .  Franf.  N°.  369.  that  the  fubftance 

of  all  wood  is  fpecifically  heavier  than  water,  fo  as  to  fink  in  it,  after 
the  air  is  extracted  from  the  pores  and  air-vefiels  of  the  wood,  by  placing 
it  in  warm  water  under  the  receiver  of  an  air-pump  ;  or  if  an  air-pump 
cannot  be  had,  by  letting  the  wood  continue  fome  time  in  boiling  water 
over  a  fire.  The  feveral  weights  therefore  above  given  mufl  be  looked 
upon  as  the  weights  of  the  concrete  bodies,  in  the  condition  they  were, 
before  the  air  was  either  forcibly  got  out,  or  the  water  driven  into  the 
finali  hollows  :  and  both  thefe  confiderations  may  have  their  ufe  as  not- 
withflanding  that  the  fpecific  weights  of  the  folid  particles  are  truly  hea¬ 
vier  than  water,  we  fhall  from  the  weights  of  the  bodies  as  they  are  now 
compounded,  be  enabled  to  make  fome  judgment  of  their  porofity,  fo 
far  as  they  may  be  penetrable  by  water  or  other  fluids. 


MANATI  lapis.  Boyle. 

D°.  another.  Boyle.  ;  - 

D°.  a  fragment  of.  Boyle, 

D°.  J.  C  another  from  Jamaica.  Boyle. 

Pearl,  very  fine  feed  oriental.  Boyle  V.  12.  a. 

D°.  a  large  one,  weighing  206  grains.  Boyle  Y.  7.  b. 

Murex  fhell.  J.  C.  '  '  3  ' 

Crabs-eyes  artificial.  Boyle. 

D9.  native.  Boyle .  . 

Os  ovinum  recens.  Freind. 

Oyfter  fhell  J.  C.  "  .c 

Calculus  humanus,  juft  voided.  Davies . 
opD°.  Boyle  V.  7.  h.  /  •  -  \ 

t  D°.  Boyle. 

D°.  Cotes. 

D°.,  Boyle  V.  7.  h 


parts. 


2,860  Tab.  VIII. 
2,330  Of 
2,290 
2,270 
2,750 
2,510 
2,590 
2,480 
1,890 
2,2  22 


2,092 
2,000 
1 ,760 
1,720 
1,700 
j,6qq 
D°0 


-1  i> 


!V* 


lift 


m: 


WV 


y 


30G 

<  >0 ' 


y.  c. 
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d°<  y.  c. 

D°.  Davies . 

D°.  Boyle. 

D°.  J .  C. 

D°.  Davies . 

D°.  J.  C. 

Rhinoceros  horn.  Boyle . 

The  top  part  of  one.  J .  C. 

Ebur.  Freind 
Ivory. 

D°.  dry.  Oxford  Soc .  C. 

D°.  TFard. 

Unicorn’s  horn,  a  piece.  Boyle . 

Cornu  Cervi.  Freind. 

Ox’s  horn,  the  top  part  of  one. 

Blade  bone  of  an  Ox.  J .  C. 

A  ftone  of  the  bezoar  kind  found  with  four  others  in  the  inteftines 
of  a  mare.  Edw.  Bailey ,  ikf.  Z).  of  Havant  in  Hampjhire . 
See  Philofoph.  Tranfadt.  N°.  481. 

Bezoar  ftone.  Boyle. 

D°.  a  large  one.  Davies . 

D°.  being  the  kernel  of  another.  Boyle  V.  8.  /7. 

D°.  a  fine  oriental  one.  Boyle. 

D°.  two  weigh’d  feparately.  Davies. 

D°,  Cotes . 

D°.  Boyle. 

D°.  Boyle. 

A  ftone  from  the  gall-bladder.  Hales. 

Blood  human,  the  globules  of  it  Jurin  by  calculation. 

D°.  the  Crafiamentum  of.  Jurin  from  experiments. 

D°.  Davies.  ■ 

D°.  from  another  experiment.  Jurin. 

Sanguinis  humani  cuticula  alba  Davies. 

Human  blood  when  grown  cold  Jurin. 

The  fame  as  running  immediately  from  the  vein.  Jurin. 

The  ferum  of  human  blood.  Jurin. 

D°.  Davies.  r 

Ichthyocolla.  Freind. 

A  Hen’s  egg  Davies. 

Milk.  J.  C.  C.  ,  , 

Lac  caprinum.  Muffchenbr . 

Lac  Freind. 

,  Urine.  J.  C  C. 

Id.  Freind . 


1,664 

1  650 
1  470 

L4  3F 

L33° 

1,240 

1,990 

1,242 

L935 

L9*7 

1,826 

1,823 

1,910 

1,875 

1,840 

i,656 


1,700 

1,640 

1,570 

L550 

L53° 

L5°4 

1,500 

i  ,480 
1,340 
1,220 
1,126 
1,086 
1,084 
1,082 
1,056 

L°55 

L053 

L030 

1,026 

1, 11 1 

1,090 

1,031 

1,009 

0,960 

1,030 

r,o  1  ^ 


Manati 
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2AanG.fi  lapis  is  faid  to  be  a  (lone,  found  in  the  head  of  the  manatee, 
cr  fea-cow  or  the  TVefi- Indies.  See  Ray's  Sjn .  Meih .  Amm .  Quad.  Ci'c. 
Lend.  1603.  ^  ^hefe  Hones  and  pearls  are  the  heavier!  of  ail  the  ani¬ 
mal  productions  we  are  acquainted  with. 

Dr  Jurin  has  obferved,  Phil.  Tranf  NA  369.  *  that,  in  examining 
frefh  human  calculi  whilft  they  were  ftill  impregnated  with  urine,  he 
had  met  fuch  as  exceeded  the  weight  of  fame  forts  of  burnt  earthen  ware 
and  aiabafter,  and  approached  very  near  to  that  of  brick,  and  the  folter 
fort  of  paving  ftone  ;  which  I  have  myfelf  alfo  found  to  be  true.  Where¬ 
as  thofe  who  have  made  their  experiments  upon  fuch  calculi ,  as  had  molt 
probably  been  a  confiderable  time  taken  out  of  the  bladder,  and  had 
confequently  loft  much  of  their  weight,  by  the  evaporation  of  the  urine, 
with  which  they  had  at  firft  been  faturated,  have  found  thofe  ftones  com¬ 
monly  to  have  been  but  about  one  half  part,  and  fome  of  them  no  more 
than  a  fourth  part,  heavier  than  an  equal  bulk  of  water.  From  whence 
it  has  been  too  haftily  concluded,  that  thefe  ftones  have  very  improperly 
been  called  by  that  name,  as  not  at  all  approaching  to  the  fpecific 
gravity  of  even  the  lighteft  real  ftones  that  we  have  any  account  of. 

The  Calculus  Humanus  and  Animal  Eezoar  approach  nearly  to  each 
other  in  their  fpecific  gravity. 

Mr  Boyle  has  taken  notice  of  the  great  difference  to  be  found  between 
the  gravity  ol  the  true  and  the  fadtitious  crabs-eyes.  It  is  ftrange  that 
the  factitious  fhould  be  made  of  fuch  materials  as  can  bring  them  fo 
near  to  the  mean  gravity  of  true  ftones  :  and  this  confideration  may  de¬ 
ferve  the  attention  of  thofe  wrho  may  think  that  any  particular  depen- 
dance  is  to  be  had  upon  the  ufe  of  thefe  bodies  in  medicine. 

Dr  Jurin  was  the  firft  who  carefully  examined  the  fpecific  gravities  of 
the  different  parts  which  compofe  human  blood  ;  and  his  experiments 
were  performed  with  the  greateft  accuracy.  It  may  be  obferved,  that 
the  blood  is,  by  an  eafy  analyfis  divided  into  ferum  and  craffamentum  ; 
and  the  craffamentum  again  into  the  glutinous  and  the  red  globular  parts, 
whofe  fpecific  gravities  are  the  greateft.  It  had  before  thefe  experiments 
been  the  general  received  opinion,  that  the  globules  of  the  blood  were 
lighter  than  the  ferum  ;  and  this  indeed  Teemed  tofollow  from  Mr  Boyle's 
experiments  in  his  natural  hiftory  of human  blood  \  from  which  he  dedu¬ 
ced  the  fpecific  gravity  of  the  mafs  itfelf,  to  be  to  that  of  water  as  1040  to 
1000,  and  that  of  the  ferum  alone  to  be  to  the  fame  as  1190.  And  tnefe 
numbers  1040  and  1190  had  accordingly,  till  Dr  Jurin  re-examined  the 
the  affair,  been  conftantly  taken  to  reprefent  the  true  gravities  of  human 
blood  and  it’s  ferum  refpedtively.  See  Dr  Jurin' s  Differtation  in  PbiL 
Tranf  N°.  361. 

Milk  is  made  by  Dr  Freind  to  fall  more  fliort  of  the  gravity  of  water, 
than  it  is  made  to  exceed  the  fame  by  J.  C.  Poffibiy  this  difference 
might  arife  from  the  milk’s  being  taken  in  one  cafe  warm  from  the  cow, 
and  in  the  other  after  it  had  flood  fpme  time. 

H  h 


VOL.  X.  Part  i. 


MERCURIUS 


*34 

Tab.  IX. 
Of  Salts. 
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MERCURIUS  dulcis  bis  fublim.  Mujfch . 

Mercurius  dulcis.  Freind . 

Id.  ter  fublim.  Mujfchenbr . 

Id.  tertio  fublim.  Item  Panacea  rubra.  Freind. 

Id.  quater  fublim.  Mujfchenbr.  Item  turpethum  minerale. 

Id.  4 to  fublim.  Item  turpeth  mineral.  Freind. 

Sublimat  corrofiv.  Mujfchenbr. 

Id.  Freind 

Cinis  clavellatus,  fordibus  faleque  fuo  neutro  quodam  (quod  fere 
femper.  magis  vei  minus  in  cinere  illo  reperitur)  depurgatus. 

Fahrenheit. 

Sal  illud  neutrum.  Fahrenheit. 

Saccharum  Saturni.  Item  fal  nitri  fix.  Mujfchenbr . 

Eadem.  Freind. 

Item  pulvis  fympatheticus.  Freind . 
Mujfchenbr . . 


I2>353 

11,715 

9,882 

9’372 

8,235 

7,810 

8,000 

6,045 


Mujfchenbr. 

Mujfchenbr. 


Item  Sal  prunellae.  Item  S. 


Magi  fieri  um  Coralli. 

Tartarum  vitriolatum 
Id.  Freind. 

Sal  mirabile  Glauberi. 

Id.  Freind. 

Tartarum  emeticum. 

Id.  Freind. 

Sal  Gemmae.  Newton.  C. 

Nitrum.  Fahrenheit. 

Nitre.  Newton.  C. 

Id .  Freind . 

Sal  Guaiaci.  Item  Sal  enixum. 

^  Polychreft.  Mujfchenbr. 

Eadem  omnia.  Freind. 

Sal  maritimum.  Fahrenheit. 

Cremor  Tartari.  Item  Vitriol,  alb.  Item  Vitriol,  rubefadL  Item 
S~  Vitriol.  Mujfchenbr . 

Cremor  Tar.  Item  Vitriol,  alb.  Freind. 

Vitriol  Englifh,  a  very  fine  piece.  Boyle . 

D°.  Dantzick.  Newton.  C. 

Alumen.  Fahrenheit. 

Alum.  Newton. 

Sal  chalybis.  Freind . 

Borax.  J.  C. 

C. 


D°.  Newton. 

Vitriolum  viride. 

Freind.  * 

Saccharum  albiffi 
Mel.  Villalpandus 

Id.  Ghetaldus  1  /c7.  Honey.  Cotes. 
Sal  volatile  Cornu  Cervi.  Muffchenbr * 
Id.  Freind . 


3>112 

2,642 

2’745 

2,600 

2,23 1 
2,298 
2,186 
2,246 

2->I32 

2,246 

2,077 

2,I43 

2,150 

1,900 

U671 

2,148 

2,030 

2,125 

1,900 

1,796 

1,880 

1,715 

^738 

I>714 

J’733 

1,720 

b7l4 


Fahrenheit. 


Item  Calcanth*.  rubefadh  Item  S»  VitrioL  alb. 

1,671 

1,6064 
1,500 

h45° 
1,496 

1,421 

Sal 
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Sal  Ammoniac,  purum.  Item  Ens  Martis  femel  fublimat. 

Mujfcbenb ,  .  *vi53 

Eadem .  Freind .  1,-574 

Ens  Martis  ter  fublimat.  Mujfchcnh  *  1,269 

Id.  Freind.  1,233 


Mod  of  the  experiments  in  the  ninth  table  are  taken  from  Dr  Freind \ 
who  weighed  the  falts  in  fpirits  of  wine,  and  regille  red  the  proportional 
gravity  of  the  falts  to  the  fpirits.  But  the  misfortune  is,  that  the  gra¬ 
vity  of  the  fpirits  of  wine  he  made  ufe  of  is  not  regiflered  :  fo  that  the 
experiments  cannot  with  certainty  be  reduced  to  the  common  ftandard 
of  water.  He  has  delivered  the  gravity  of  fpirits  of  wine,  to.  be  0,81 8$ 
and  that  of  fpirits  of  wine  rectified  to  be  0,78.  I  have  fuppofed  the 
falts  to  be  weighed  in  the  lad,  as  being  the  fitted  for  the  purpofe :  but 
which  he  really  11  fed  can  only  be  conjectured. 

There  appears  indeed  to  be  a  way  to  di fcovef  the  weight  of  the  fpirits 
of  wine,  in  which  Dr  Freind  weighed  his  falts :  for  he  weighed  60  grains 
of  mercury,  both  in  water  and  in  fpirits  of  wine,  and  the  lofs  of  it’s 
weight  Was  rcfpeCtively  4k  grains  and  2I.  Now  the  gravities  of  thefe 
fluids  mud  be  in  the  fame  proportion,  and  this  would  give  for  the 
weight  of  the  fpirits  of  wine  0,627,  which  is  much  too  little  for  the 
weight  of  his  own  rectified  fpirits,  tho’  even  that  is  lefs  than  what  is 
affigned  by  any  other  author.  So  that,  upon  the  whole,  nothing  can 
really  be  concluded  from  this  experiment ;  and  it  mud  be  allowed  be- 
fides,  that  60  grains  of  mercury  take  up  too  fmall  a  bulk  in  thefe 
fluids,  to  have  their  gravities  determined  with  any  exaCtnefs  thereby. 

As  Prof.  Mujfchenbroke  has  given  in  his  table  the  fpecific  weights  of 
many  of  the  fame  falts  which  are  mentioned  by  Dr  Freind ,  but  which 
differ  confiderably  from  the  weights  above  fet  down,  as  refusing  from 
the  Doctor’s  experiments,  I  have  alfo  tranfer’ibed  the  Profeffor’s  num¬ 
bers  from  his  own  table.  Thefe  do  not  however  appear  to  me  to  be 
derived  from  new  or  differing  experiments,  but  from  the  very  fame 
related  by  Dr  Freind ,  only  computed  from  the  fuppofition  of  a  heavier 
fort  of  fpirits  of  wine,  whofe  fpecific  gravity  is  fuppofed  to  have  been 
0,823.  The  gravity  of  the  fublimate  corroftve ,  fet  down  8,000,  I  take 
to  be  a  midake,  made  by  the  writing  down  it’s  comparative  weight  to 
that  of  the  fpirits  themfelves,  indead  of  the  water  to  which  it  fhould 
have  been  referred. 

It  requires  great  care  and  attention  to  take  the  fpecific  gravities  of 
falts  with  fuflicient  accuracy.  They  diffolve  in  water,  and  in  fome  de¬ 
gree  in  all  fluids  that  partake  of  the  nature  of  water.  If  therefore  fpirits 
of  wine  are  made  ufe  of  for  this  purpofe,  they  ought  to  be  highly  recti¬ 
fied,  their  own  gravity  accurately  afeertained,  and  their  degree  of  heat 
fhould'  be  preferved  uniform.  For  as  this  fluid  rarefies  much  fader 
than  water  does,  a  fmall  difference  of  heat  would  fenfibly  effeCt  the 
gravities  of  the  falts  to  be  determined  by  it.  And  perhaps  fpirit  of 
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turpentine  were  a  more  proper  fluid  to  be  employed  on.  thefe  occa— 

It  is  remarkable,  that  Fartar  vitriolat.  Sal  gem.  Sal  mirabile,  Sal  ma¬ 
ritimum,  Nitre,  &c.  being  fairs  compofid  of  different  acids  and  an  al¬ 
kaline  fait,  fhouid  fo  far  exceed  in  gravity  the  vitriolic  falts,  compofed 
of  the  moft  heavy  acid  and  a  metallic  earth.  Is  not  this  owing  to  it  s 
forming  lefs  folid  chryftals,  and  to  it’s  containing  large  quantities  of 
air  concealed  in  it’s  pores  ? 

The  great  difference  in  the  weight  of  the  Nitre,  in  the  feveral  expe¬ 
riments  of  Fahrenheit ,  Newton ,  and  Freind,  may  poffibly  be  owing  to 
the  quantity  of  it’s  concealed  air. 

Tab.  X.  0/  MERCURY.  Ward.  C.  (fee  Tab.  I.  among  the  metals)  14,000 
Farids.  Oleum  Vitrioli.  Fahrenheit .  1  ^ 7 7 5* 

Oil  of  Vitriol.  Newton.  C.  i>7°° 

Spiritus  Nitri  Hermeticus.  Freind .  1*760 

Id.  Mujjchenb.  ^  1,610 

Lixivium  cineris  clavellati,  fale  quantum  fieri  potuit  impregna- 

tum.  Fahrenheit.  r>5713^ 

Id.,  alio  tempore  praeparatum.  Fahrenheit .  1,5634* 

Oil  of  tartar.  Cotes.  Ol.  tartari  per  deliquium.  Mujjchenb .  1,550 

Spiritus  Nitri,  cum  Ol.  Vitrioli.  Freind .  1*440 

Id.  Mujjchenb. 

Spiritus  Nitri  communis.  Item  Bezoardicus.  Freind . 

Spirit  of  Nitre.  Cotes.  Item  Sp.  Nit.  Bezoardicus. 

Mujjchenb. 

Sp.  Nitri.  Fahrenheit. 

Sp.  Nitri  dulcis.  Mujjchenb. 

Aqua  fortis  melioris  notae.  Fahrenheit * 

Ead e m ,  du p lex.  Freind. 

Aqua  fortis.  Cotes. 

Eadem,  fimplex.  Freind. 

Solutio  falis  comm,  in  aqua  faturata.  Davies. 

Eadem,  1  in  aquas  2,7  part,  ponderis.  Davies ► 

Eadem,  1  in  aquae  3  part.  Davies. 

Eadem,  1  in  aquae  3;  part.  Freind . 

Eadem,  1  in  aquae  12  part.  Davies . 

Soap  Lees  the  flrongeft.  Jurin . 

D°.  Capital.  Jurin. 

■  Spirit  of  V  itriol .  Freind. 

Spiritus  Salis  cum  Ol.  Vitriol.  Mujjchenb . 

Idem,  &c.  Freind . 

Spirit  of  fait.  Cotes Sp.  Salis  marini. 

Spf  Salis  communis.  Freind. 

Sp.  Salis  dulcis.  Mujjchenb* 

Id.  Freind . 


Mujjchenb . 


1*338 

1 ,41  a 

*>3*5 

I>2935' 

1,000 

1,409* 

i  >34° 
1,30a 
1,10a 
i  >244 
1,240 
1,217 
1,146 
1,060 
1,200 
1*167 
1, 20a 
1**54 

r,i46 
1,13 


j1  sO 
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0,95! 

0,89a 
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Sp.  Sails  Ammoniaci  fuccinat.  Item,  cum  ciner.  clavellat. 

Freind.  1,120 

Sp.  Salis  Ammoniac*  cum  calce.  Mujfchenb .  0,952 

Idem  cum  calce  viva.  Freind.  0,890 

Sp.  Cornu  Cervi  non  redlific.  Freind .  15073 

Sp.  Serici.  Mujfchenb.  1,145 

Sp.  Urinse.  Cotes.  1,120 

Solutio  Salis  enixi,  1  in  aquae  5  part.  Freind .  1,100 

Oleum  Safiafras.  Mujfchenb.  1,094 

Decodlio  Gentians.  Freind.  1,080 

Sp.  Tartari.  Freind.  Mujfchenb.  1,073 

Decodlio  Biftortas.  Freind.  1, 073 

Decodlio  Sarz2s.  It.  Chinas.  Freind.  1,049 

Decodlio  ari.  It.  Sp.  Salis  comm.  Freind.  1,037 

Oleum  Cinnamomi.  Mujfchenb.  1,035 

01.  Caryophyllorum.  Mujfchenb.  I5°34 

Beer-Vinegar.  Oxf.  Soc.  1,034 

Acetum  Vini.  Mujfchenb.  1,01 1 

Id.  diftillatum.  Mujfchenb.  0,994 

Acetum.  Freind.  0,976 

Sack.  Oxf.  Soc.  I5°33 

Sp.  Ambras.  Mujfchenb.  1,031 

Sea-Water.  Cotes.  I5°3° 

D°.  fettled  clear.  Oxf.  Soc.  Ward .  1,027 

College  plain  ale*  Oxf.  Soc.  1,028 

Solutio  Aluminis,  1  in  aquae  5,33  part.  Item  Solutio  Sal.  Amm* 

purif.  1,  et  vitriol,  alb.  1  in  aquas  5  part.  Freind.  1,024 

Laudanum  liquidum  Sydenhami*  It.  Panacea  Opii.  Freind.  1,024 
Decodlio  Cort.  Peruv*  Item,  Granatorum.  Freind.  1,024 

Moil  Cyder,  not  clear.  Oxf.  Soc .  1,017 

Aqua  fluviatilis.  Muffchenb.  1,009 

Tindlura  Aloes  cum  aqua.  Item,  Decodlio  Santali  rubri 

Freind.  .  1,000 

Rain  water.  Newton ,  Reynolds .  Common  water.  Cotes.  Com¬ 
mon  clear  water*  Ward.  Pump  water.  Oxf.  Soc.  J.  C. 

Aqua.  Ghetaldus.  Aqua  pluviatilis.  Fahrenheit ,  Mujf¬ 
chenb.  &c.  1,000 

Aqua  vel  vinum.  Villalpandus .  '  1,000 

Aqua  putealis.  Mujfchenb.  :  0,999 

Oleum  Foeniculi.  Mujfchenb.  ,  0,997 

Oleum  Anethi.  Mujfchenb.  0,994 

Aqua  diftillata.  Mujfchenb.  /  °5993 

Wine,  Claret.  Oxf.  Soc.  ,  o, 993 

D°.  red.  Ward *  0,992. 

Vinum.  Petitus *  -  r . :  .  •  -  0,984 

Id.  Ghetaldus.  (ad  aquam  ut,  98  ^  ad  100}  0,983 
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Vinum  Burgithdicum.  Muffchenb  s 
Oleum  Sabins.  It.  HyiTopi.  Muffchenb. 

Ol.  Ambrs.  It.  Pulegii.  Muffchenb . 

Gl.  Menths.  It,  Cumini.  Muffchenb. 

Decoctio  Sabins.  Freind. 

*  Infiufio  Marrhuhii.  It.  Menthm,  It.  Abfynth,  Freind . 

Ol.  Nucis  Mofchatae.  Muffchenb. 

•Ol.  Tanaceti.  Muffchenb .  /A 

Ol.  Origani.  It.  Carvi.  Muffchenb. 

Elixir  propr.  cum  Sale  volar.  It.  Infufio  Thes,  Freind. 
OK  Spies.  Muffchenb.  •  • 

Ol.  Rorifmarini.  Muffchenb. 

Linfeed  Oil.  Newton.  C . 

DC  Ward . 

Spirits  of  wine  proof,  or  Brandy.  Ward. 

Sp.  of  wine  well  rectified.  Newton.  C 
Alcohol  Vini.  Fahrenheit . 

Id.  magis  dephlegmatum.  Fahrenheit . 

Sp.  Vini.  Freind. 

Id.  rebtific.  Freind. 

Efprit  de  Vin  ethere.  Muffchenb. 

Spiritus  Croci.  Freind.  '  •  •’ '  ■  • 

Tamp  Oil.  Reynolds. 

Oleum.  Ghetaldus.  (ad  aquam  ut  91 J  ad  100.) 

Oil  Olive.  Newton.  C. 

D°.  Ward. 

Sallad  Oil.  Reynolds. 

Oleum.  Villalpandus. 

Id.  Petitus.  •  —  •  • 

Ol.  -Raparum.  Fahrenheit. 

Id.  It.  Tinbt.  Chalyb.  Mynficht.  It.  Tinbt.  Sulphur  cum 
Sp.  Terebinth.  Freind.  It.  Huile  de  femences  de  navets. 

Muffchenb. 

Sp.  Mellis.  Muffchenb. 

Sp.  Salis  Ammoniaci  cum  calce  viva. 

Oleum  Aurantiorum.  Muffchenb . 

Spirit  of  turpentine.  Newton.  C. 
lindt.  Caftorei.  Item  Sp.  Vini  camphorat.  Freind , 

Oil  of  turpentine.  Boyle  V.  22.  a. 

Ol.  Terebinth.  Freind . 

Ol.  Ceras.  Muffchenb. 

Tinbtura  Corallii.  Freind . 

Aqua  cobta.  Freind. 

Air.  Newton.  C. 


°>953 
3  0,986 


*r  r 


O. 

°’975 

0,960 

0,950 
0,948 
0,946 
0,940 
0,940 
0,936 
0,934 
0,932 
0,93 1 
0,927 
0,866 
0,826 
0,825 
0,818 
0,781 
0,732 
0,925 
0,924 
0,916 

°,9i3 

0,912 

0,904 

0,900 

0,891 

°?9I3 


0,853 

0,895 

0,890 

0,888 

0,874 

0,870 

0,864 

o,793 

0,831 

0,828 

0,750 


.....  0,00125 
Aer  Princip.  Edit.  3.  p.  512.  Aer  juxta  fuperficiem  terras  oc¬ 
cupat  quafi  fpatium  850  partibus  majus  quam  aqua  eiufdem 
ponderis.  .  0,00118 
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The  fame,  by  an  experiment  made  by  the  late  Mr  Francis' 

Haukfbee,  F.  R.  S.  when  the  barometer  Hood  at  29,7 

inches.  See  Phyfico  Mat  hem.  Exp.  p.  74.  0,001x3- 

As  to  the  abfolute  weight  of  water  with  which  all  the  other  bodies  are 
compared  in  thefe  tables,  Mr  Boyle  tells  us  in  his  Medicina  Hydrofi.  printed 
in  the  new  edition  of  his  works,  V.  19.  b.  that  he  had  found  by  his  own 
experiments,  that  a  cubic  inch  of  clear  water  weighed  256  Troy  grains. 
And  Mr  Ward  of  Chefter ,  who  afterwards  purfued  this  affair  with  great  ac¬ 
curacy,  determined  that  a  cubic  inch  of  common  clear  water  did  weigh 
by  his  tryals  253.18  like  troy  grains,  or  0.527458  decimals  of  the  Troy 
Ounce ,  or  0.578697  of  the  ounce  averdupois ,  agreeable  to  what  Mr  Rey¬ 
nolds  had  formerly  delivered,  who  found  the  inch  cubic  of  rain  water  to 
weigh  by  his  experiments  0.579036  decimals  of  the  fame  averdupois 
ounce,  differing  from  the  other  only  0.000339  parts.. 

But,  as  the  accuracy  of  all  the  experiments  in  thefe  tables  depends 
upon  the  identity  of  the  weight  of  common  water,  it  may  not  be  impro¬ 
per  to  afeertain  that  point  by  a  note  taken  from  Mr  Boyle's  MedicinaHydrar- 
ftatica ,  V.  18.  b.  where  he  expreffes  himfelf  in  the  following  manner. 

_ _ _  “  It  fpecioufly  may,  and  probably  will,  be  obje&ed,  that - - 

“  there  may  be  a  great  difparity  betwixt  the  liquors  that  are  called,  and 
“  that  defervedly,  common  water.  And  fome  travellers  tell  us  from  the 
“  prefs,  that  the  water  of  a  certain  eaftern  river,  which  if  I  miftake  not  is, 

<4  Ganges ,  is  by  a  fifth  part  lighter  than  our  water.  But  * - having  had 

“  upon  feveral  occafions  the  opportunity  as  well  as  curiofity  to  examine 
tc  the  weight  of  divers  waters,  fome  of  them  taken  up  in  places  very  di¬ 
ce  flant  from  one  another.  I  found  the  difference  between  their  fpecific 
<s  gravities  far  lefs  than  almoflany  body  would  expect.  And  if  I  be  not 
u  much  deceived  by  my  memory  (which  I  muff  have  recourfe  to,  becaufe 
“  I  have  not  by  me  the  notes  Itookofthofe  trials)  the  difference  be- 
“  tween  waters,  where  one  would  expedt  a  notable  difparity,  was  but 
46  about  the  thoufandth  part  (and  fometimes  perchance  very  far  lefs)  of 
“  the  weight  of  either.  Nor  did  I  find  any  difference  confiderable  in 
44  reference  to  our  queflion,  between  the  weight  of  divers  waters  of  dif- 
“  ferent  kinds,  as  fpring-water,  river-water,  rain-water,  and  fnow- 
“  water  •,  though  this  lafl  was  fomewhat  lighter  than  any  of  the  reft.. 
“  And  having  had  the  curiofity  to  procure  fome  water  brought  into  Eng- 
“  land,  if  I  much  mifremember  not,  from  the  river  Ganges ,  itfelf;  1 
44  found  it  very  little,  if  at  all,  lighter  than  fome  of  our  common, 
w  Water-s; 39 

The  heavieft  fluid  we  are  acquainted  with,  next  to  Mercury is  Oil  of 
Vitriol ,  or  water  impregnated  with  the  vitriolic  acid  in  the  highefl  de¬ 
gree  we  can  obtain  it,  being  almofl  double  the  weight  of  wuter. 

The  next  is  probably  th t  faturated  folution  of  the  fix' d  fait  of  vegetables; 
being  a  ponderous  fait,  and  diffolving  freely  in  ‘water.. 
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Tab.  XL 
From  Mop/. 
Homberg  and 
John  Cafpar 
Lifenfchmid, 
sf  the  propor¬ 
tion  of  the  fpe- 
cific  weights  of 
certain  fluids 
in  the  winter , 
to  the  weights 
of  the  fame  in 
the  fummer 
feafon. 
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The  next  to  this  is  /pint  cf  nitre.  fplrlt  ef  fait  is  lighter,  and  in¬ 
ferior  in  weight  to  the  fatura  ted  fdution  of  felt  itldf. 

It  is  obfervable,  that  marine  or  common  fait  and  nitre  differ  little  in 
gravity,  contrary  to  the  nature  of  their  fpirits. 

The  i  ever  a!  fclutions  of  common  fait ,  if  accurately  repeated,  would 
fhew  in  what  proportion  the  gravities  of  fluids  increafe,  upon  the  addition 
of  fait :  and  that  fea  water  Coes  not  contain  one  twenty-fourth  part  of 
fait. 


I  have  omitted  in  this  table  the  three  animal  fluids,  milk,  ferum  of 
blood,  and  urine,  as  the  fame  may  be  feen  before  in  the  %th  table,  that 
of  animal  parts  ;  but  it  may  be  noted  in  general,  that  the  fpecific  gravity 
of  all  thefe  fluids  is  nearly  the  fame  as  that  of  fea  water. 

There  are  in  Dr  Freind' s  table  ftveral  decodtions  of  plants,  which  I 
have  inferted,  altho’  they  are  not  I  think  of  much  ufe,  nor  greatly  to  be 
depended  upon.  Several  of  them  are  lighter  than  common  water,  in 
contradidlion  to  Dr  J nr  ins  obfervation,  that  Vegetable  parts  are  all 
heavier  that  water :  But  it  is  probable  thefe  experiments  were  made 
before  the  dec  off  ions  were  reduced  to  the  temper  of  common  water. 

What  is  meant  by  the  aqua  cotta  of  Dr  Freind  in  his  table,  I  cannot 
imagine  ;  not  having  any  idea  of  fuch  a  change  by  boiling  or  other  wife,  as 
can  deprive  common  water  of  a  full  fourth  part  of  it’s  weight. 

Since  the  denfity  of  the  air  is  as  the  force  by  which  it  is  comprefled,  it 
follows  that  the  weight  of  any  portion  of  air  mud  vary  in  the  fame  propor¬ 
tion  with  the  weight  of  the  whole  atmofphere  :  which  in  our  climate  is  not 
lefs  than  f  s  of  the  whole  weight,  allowing  the  Barometer  to  vary  from 
28  to  31  inches. 

Again,  by  an  experiment  of  the  late  Mr  Haukjbee’s  in  his  Phyf. 
Meehan.  Exp.  pag.  170.  the  denfity  of  the  air  varies  one  eighth  part  be¬ 
tween  the  greateft  degree  of  heat  in  fummer,  and  that  of  cold  in  the  winter 
feafon.  So  that  the  air,  in  a  hard  froft,  when  the  Mercury  (lands  at  31 
inches,  is  near  a  fifth  part  fpecifically  heavier,  than  it  is  in  a  hot  day 
when  the  Mercury  (lands  28  inches. 


Mercurius 
Aqua  pluvialis 
Aqua  fluviatilis 
Aqua  diflillata. 
Spirit.  Vitriol. 
Lac  bubulum 
Aqua  marina 
Spir.  Salis 
Acetum 
Oh  Vitrioli 
Ol.  Terebinth. 
Aqua  fortis 
01.  Tartari 


1,00479 
1,00809 
1,0081 1 
1,00815 
1,01272 
1,01316 

i,oi35i 

1,01467 

1,01600 

1,02131 

1.02141 

1,02637 

1,03013 
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Spir.  Vini 
Spir.  Nitri 


1,03 125 
1304386 


The  oils  of  olive  and  fweet  almonds  congealing  with  the  cold,  could 
not  be  examain’d  by  the  Araeometer  in  the  winter  leafon. 

According  to  this  table,  the  increafe  of  the  fpecinc  weight  of  com¬ 
mon  water  in  the  winter  above  it’s  weight  in  thefummer,  is  not  more  than 
about  the  one  hundred  and  twenty-fourth  part  of  the  whole  ;  which  is 
little  more  than  half  of  what  Prof.  Mujfchenbroek  has  elfwhere  accounted 
the  fame,  deforte  qu  un  pied  cubique  Rhenan  dl  eau,  qui  pefe  environ  64 
livres  en  Ete  fe  trouvera  etre  en  Iliver  de  prefque  65  livres .  EJfai  de 
Phyfique ,  p.  424.  but  fure  this  difference  is  much  too  great. 

Notwithftanding  that  all  fluids  are  condenfed  by  cold,  it  is  only  till 
fuch  time  as  they  are  ready  to  freeze  ;  for  upon  the  freezing  they  imme¬ 
diately  expand  again,  fo  as  for  the  ice  to  be  lighter  fpecifically  than  the 
fluid  of  which  it  is  formed,  and  to  fvvim  in  it :  Mujfchenbroek  gives  the 
fpecific  weight  of  ice  to  be  to  that  of  water  commonly  as  8  to  9.  La  pe- 
fanteur  de  la  glace  eft  ordinairment  a  celle  de  I'eau ,  comme  809.  p.  441. 

I  am  not  acquainted  with  any  other  accurate  experiments  upon  this  fubjedt 
and  it  is  hard  to  get  ice  in  which  there  are  not  large  bubbles  of  air  included. 

The  Philo  ft  Soc.  at  Oxford ,  together  with  their  table  of  Specific  Gravi-  \ 
ty  already  fo  often  mentioned  in  the  foregoing  pages,  communicated  be- 
lides  at  the  fame  time,  to  the  Royal  Society ,  another  table  of  a  groffer 
nature  indeed,  but  which  being  printed  in  the  fame  Num.  169.  of  the 
Philoft  Lranft  and  appearing  to  be  of  ufe  for  many  purpofes  :  I  have 
thought  the  fame  not  improper  to  be  here  alfo  tranferibed. 

The  following  bodies  were  poured  gently  into  the  veffel,  and  thofe  in  Of  the  weight 
the  firft  12  experiments  were  weigh’d  in  feales  turning  with  two  ounces  y  of  a  cubic  foot 
but  the  laft  7  were  weighed  in  feales  turning  with  one  ounce.  The  °f  dtfteri. 

1  1  1  ♦  j  1  •  *  Li.  PVCM2S %  (j  f* 

pounds  and  ounces  here  mentioned  are  averdupois  weight. 


fb 

1.  A  foot  of  JVheat  (worth  6s.  a  bufhel ).  47 

2.  JVheat  of  the  beft  fort  (worth  6  s  a  bufhel).  Both  forts 

were  red  Lammas  JVheat  of  laft  year.  48 

3.  The  fame  fort  of  JVheat  meafured  a  fecond  time.  48 

4.  White  Oats  of  the  laft  year.  29 

The  beft  fort  of  Oats  were  2  d.  in  a  bufhel  better  than  thefe. 

5.  Blue  Peafe  (of  the  laft  year)  and  much  worm-eaten.  49 

6.  White  Peafe  of  the  laft  year  but  one.  50 

7.  Barley  of  the  laft  year  fthe  beft  fort  fells  for  is.  6  d.  in  a  quarter 

more  than  this).  41 

8.  Malt  of  of  the  laft  year’s  Barley ,  made  2  months  before.  30 

9.  Field  Beans  of  the  laft  year  but  one.  50 

10.  Wheaten  Meal  (unfifted).  31 

11.  Rye  Meal  ( unfifted).  28 
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grams, 
tried  in  a 
cveffel  of  well- 
^  feafori d  Oak , 

3  vchofe  concave 
was  an  exact 
cubic  foot. 

4 
2 

8 


12 

8 


4 

8 

o 
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12.  Pump- 
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12.  Pump  -Water. 

13.  Bay  Salt. 

14.  White  Sea- iW/. 

15. 

16.  Newcaftle  Coal. 

17.  Pit  Coal ,  from  Wednefbury  63  ;  butthis  is  very  uncertain  in 
the  filling  the  interfaces  betwixt  the  greater  pieces. 

1 8.  Gravel. 

19.  Wood  Ajhes. 


ft 

62 

54 

43 

85 

67 


63 

109 

58 
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12 
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12 
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5 
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Of  the  fame  nature  is  alfo  the  following  account  of  The  difference  of  the 
weight  of  fome  liquors  upon  the  tun  compared  to  rain  water ,  from  the  ex¬ 
periments  made  formerly  by  Mr  Reynolds  in  the  Tower  of  London,  and 
communicated  to  the  Royal  Society ,  with  his  others  before-mentioned 
by  Mr  Smethwick ,  July  7.  1670. 


Mufcadine  wine  was  found  heavier  than  rain  water 

Milk 

Sherry 

Ale 

Canary  Wine 
Small  Beer 

White  wine  was  found  lighter  than  rain  water 
Rhenifh  wine 
Claret 
Sallet  Oil 


ft 

1 1 

8 

5 

5 

3 

1 

1 

1 

1 

21 


Averd. 


4 

3 

2 

3 

3 

2 

4 
6 

6 


The  proportion  given  by  this  author  as  the  true  one  of  the  Averdupois 
latter  ^  ^  ^  P°Und  'S’  that  1 4  of  the  former  are  equal  to  17  of  the 

From  whence  the  Averdupois  pound  would  be  found  equal  to  6004.28/; 
and  the  ounce  to  437-H3 Troy  grains  ;  which  is  indeed  a  little  left  than 
the  lame  have  fince  been  determined  by  others  ;  for  Mr  Ward  of  Cbefter 
gives  from  a  very  nice  experiment  as  he  calls  it,  of  his  own,  that  one 
pound  averdupois  was  equal  to  14  ounces  1 1  peny  weight  and  k1  Trov 

gTT' r°r  to6?99i’  and  confequently  the  ounce  averdupois  to  437.47 
ot  foe  fame  grains  And  feveral  gentleman  of  the  Royal  Society  who  very 
carefully  on  22^/1743.  examined  the  original  ftandards  of  weights 
kept  in  the  Chamberlain  s  Office  of  his  M  a  j  e  s  t  y’s  Exchequer,  found 
upon  the  medium  of  the  feveral  trials  which  they  made  with  thofe  ftan- 
dards,  that  the  Pound  Averdupois  was  equal  to  7000.14,  and  the  Ounce 
Averdupois  to  AZ7.51  Troy grains.  Phil.  Sruw/N0.  470 

I  mall  conclude  thefe  papers  with  the  two  tables  from  Marinus  Ghetd- 

dus  mentioned  in  the  beginning,  which  I  here  tranfcr.be,  with  an  account 
of  fome  of  their  ufes,  in  his  own  words.  account 

Ad 
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Ad  comparandum  inter  fe  duodecim  corporum  gener  a,  gravitate ,  £2?  magni¬ 
tudine  'Tabella, 
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Quaero,  exempli  gratia,  quam  habet  rationem  in  gravitate  plumbum 
ad  aurum,  Intelligatur  plumbum,  quoniam  levius  eft  auro,  gravitatem 
habere  i,  et  in  linea  plumbi,  in  prima  columna  nominata,  fub  titulo  au¬ 
ri,  quaeratur  auri  gravitas,  ea  erit  144«  Plumbum  igitur  ad  aurum  ra¬ 
tionem  habebit  in  gravitate  ut  1,  ad  144  •  Si  enim  fumantur  duo  corpo¬ 
ra  magnitudine  aequalia,  unum  plumbeum  alterum  aureum,  fit  autem 
plumbei  corporis  gravitas  1,  aurei  erit  i44>  quare  corpus  plumbeum  ad 
cornus  aureum  ejufdem  magnitudinis  rationem  habebit  in  gravitate  ut  1, 

I  i  2  ad 


tables  of  Specific  Gravities, 

ad  Comparantur  autem  inter  fe  genera  diverfa  gravitate,  in  cor¬ 
poribus  magnitudine  aqualibus, 

Rurfus,  quaero  quam  habet  rationem  in  gravitate  aqua  ad  argentum  vi¬ 
vum.  IntelJigatur  aqua,  ut  levior  argento  vivo  gravitatem,  habere  j,  et 
in  linea  aquae,  fub  titulo  argenti  vivi,  quaeratur  argenti  vivi  gravitas,  ea 
erit  1 34  •,  aqua  igitur  ad  argentum  vivum  rationem  habebit  in  gravitate 
ut  i,  ad  13  4. 

Contra,  quaero  quomodo  fe  habent  in  magnitudine  aurum  et  plumbum. 
Intelligatur  aurum,  quoniam  gravius  eft  plumbo,  magnitudinem  ha¬ 
bere  1,  et  in  linea  plumbi,  fub  titulo  auri,  quaeratur  plumbi  magnitudo 
ea  erit  1  44.  ;  aurum  igitur  ad  plumbum  fe  habebit  in  magnitudine  ut  1, 
ad  1  :  fi  enim  fumantur  duo  corpora  aeque  gravia,  unum  aureum,  al¬ 

terum  plumbeum,  fit  autem  corporis  aurei  magnitudo  1,  plumbei  erit  144; 
quare  corpus  aureum  ad  corpus  plumbeum  ejufdem  gravitatis  fe  habebit 
in  magnitudine  ut  1,  ad  ii5.  Comparantur  autem  inter  fe  genera  di¬ 
verfa  magnitudine,  in  corporibus  aeque  gravibus. 

Quaero  denique,  quomodo  fe  habent  in  magnitudine  ferrum,  et  aqua, 
ponatur  ferrum,  ut  gravius  aqua  magnitudinem  habere  1,  et  in  linea 
aquae,  fub  titulo  ferri,  quaeratur  aquae  magnitudo,  ea  erit  8,  ferrum  igitur 
ad  aquam  fe  habebit  in  magnitudine  ut  1,  ad  8, 
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'Altera ,  ad  comparandum  inter  fe  duodecim  corporum  genera*)  gravitate 9  et 

magnitudine »  Tabella • 
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Quaero,  exempli  gratia,  quasnam  fit  ratio  in  gravitate,  auri  ad  argen¬ 
tum.  Intelligatur  aurum  quoniam  gravius  eft  argento,  gravitatem  ha~ 
bere  ioo,  et  in  linea  auri,  fub  titulo  argenti,  reperietur  argenti  gravitas 
54*4,  aurum  igitur  ad  argentum  rationem  habebit  in  gravitate  ut  ioo, 
ad  54  44*  ^  enim  fumantur  duo  corpora,  magnitudine  aequalia,  unum 

aureum  alterum  argenteum,  fit  autem  aurei  corporis  gravitas  ioo,  erit 

argentei 


24.6  Concerning  fome-  extraordinary  Eechoes. 

argentei  54.44  »  quare  corpus  aureum,  ad  corpus  argenteum  ejufdem 
magnitudinis,  rationem  ha&hit  in  gravitate,  tit  rocs  ad  54^4. 

Quaero,  quomodo  fe  habet  in  gravitate  aqua  ad  vinum  ;  quoniam  aqua 
gravior  eft  vino,  intelligatur  ejus  gravitas  ioo3.et  quoniam  in  linea  aqum, 
fub  titulo  vini,  datur  vini  gravitas  98  aqua  ad  vinum  fe  habebit  in 
gravitate,  ut  100,  ad  984* 

Contra  quaero  quomodo  fe  habent  in  magnitudine  argentum,  et  aurum. 
Intelligatur  argentum  ut  levius  auro,  magnitudinem  habere  100,  et  in 
linea  auri,  fub  titulo  argenti,  quaeratur  auri  magnitudo,  ea  erit  54  44, 
argenteum  igitur  ad  aurum  fe  habebit  in  magnitudine,  ut  100,  ad  54 44. 
Si  enim  fumantur  duo  corpora  squa  gravia,  unum  argenteum,  alterum 
aureum,  fit  autem  argentei  corporis  magnitudo  100,  erit  aurei  5444  j 
quare  corpus  argenteum,  ad  corpus  aureum  ejufdem  gravitatis,  fe  ha¬ 
bebit  in  magnitudine,  ut  100,  ad  5444* 

Quaero  denique,  quomodo  fe  habent  in  magnitudine  aqua  et  argentum 
vivum.  Quoniam  aqua  levior  eft  argento  vivo,  intelligatur  ejus  magni¬ 
tudo  100,  et  in  linea  argenti  vivi,  fub  titulo  aquas,  quaeratur  argenti  vivi 
magnitudo,  et  reperietur  74,,  aqua  igitur  ad  argentum  vivum  fe  habebit  , 
in  magnitudine,  ut  100,  ad  y  T7_. 

A  letter  from  IX.  I  muft  needs  account  myfelf  very  happy,  in  that  I  partake  fo 
conftant  and  frelh  intelligence  of  the  matters  of  the  world  j  and  that  from 

lo  Mr  Henry  a(d;ive  a  hand>  as  that  1  know  n0  example  of  greater  exa&nefs  and  in- 
Oldenburg,  duftry  any  where  than  what  is  with  you. 

concerning  fome  i  am  very  much  rejoiced  at  the  happy  advancement  of  learning  in  the 
extraordinary  Royal  Society  ;  and  that  the  radiant  influence  of  His  Majefty  is^like  to 

lytmmunhat-  uPon  lL  And  as  t0  y°ur  qu«7  concerning  founds  and  ecchoes,  I 
edtothe  R.  S.  do  remember,  that  the  Duke  of  fufcany  *  has  made  rare  trials  concern- 

by  the  Rev.  ing  the  velocity  in  the  motion  ol  found  ;  and  I  gave  Mr  Boyle ,  in  almoft 

Henry  Miles,  a  fheet  of  paper,  an  Account  and  a  Difcourfe  upon  thofe  experiments^ 

R  s'  No  b‘  and  ^  manner  of  them. 

480.  P.  2%.  .  f  |°r  whifpering  places,  the  beft  I  ever  faw  was  that  at  Gloucefter  :  but 
May  WJunein  Italy ,  in  the  way  to  Naples ,  two  days  from  Rome ,  I  faw,  in  an  inn, 
1746,  dated  a  room  with  a  fquare  vault,  where  whifpering,  you  could  eafily  hear  it 

KingfaL,  at  the  oppofite  corner,  but  not  in  the  ieaft  manner  at  the  fide  corner  that 
ftp  r9*  was  nearer  to  you. 

s  661 .  Read  t  r  ,  J  .  . 

June  5.  1746.  *  .w  another,  m  the  way  from  Paris  to  Lyons ,  in  the  porch  of  a  com¬ 

mon  inn,  whicn  had  a  round  vault  ;  but  neither  of  thefe  were  compar¬ 
able  to  that  of  Gloucefter  \  only  the  difference  between  thefe  two  laft  was, 
uiat  to  this,  holding  your  mouth  to  the  fide  of  the  wall,  feveral  could 
hear  you  on  the  other  fide  ;  the  voice  being  more  diffufed.  But,  to  the 
former,  it  being  a  lquare  room,  and  you  whifpering  in  the  corner,  it  was 
only  audible  in  tne  oppofite  corner  ,  and  not  to  any  diftancefrom  thence, 

See  the  Exp.  of  the  Academy  del  Cimento. 


as 


A  Defcription  of  a  Water-Wheel. 

as  to  diftindion  of  the  words.  And  this  virtue  was  common  to  each 
corner  of  the  room,  and  not  confined  to  one. 

As  to  ecchoes,  there  is  one  at  Brujfels  that  anfwers  15  times:  but 
when  I  was  at  Milan ,  I  took  a  coach  to  go  two  miles  from  thence  to  a 
nobleman’s  palace,  now  not  in  great  repair,  and  only  a  peafant  or  con- 
tadjne  living  in  one  end  of  it.  The  building  is  of  fome  length  in  the  front, 
and  has  two  wings  jetting  forward  ;  fo  that  it  wants  only  one  fide  of  an 
oblong  figure.  About  100  paces  before  the  houfe,  there  runs  a  fmall 
brook,  and  that  very  flowly  ;  over  which  you  pafs  from  the  houfe  into 
the  garden.  We  carried  fome  piftols  with  us ;  and,  firing  one  of  them, 
I  heard  56  reiterations  of  the  noife.  The  fir  ft  20  were  with  fome  di¬ 
ftindion  ;  but  then,  as  the  noife  feemed  to  fly  away,  and  anfwer  at  a 
great  diftance,  the  repetition  was  fo  doubled,  as  that  you  could  hardly 
count  them  all  •,  feeming  as  if  the  principal  found  was  faluted  in  its  pa- 
fage  by  reports  on  this  and  that  fide  at  the  fame  time. 

There  were  of  our  company  that  reckoned  above  60  reiterations  when 
a  louder  piftol  went  off ;  and  indeed  it  was  a  very  grateful  divertife- 
ment.  But  on  the  other  fide  the  houfe,  on  the  oppofite  wing,  it  would 
not  found  ;  and  only  (to  this  advantage)  in  a  certain  chamber  here  two 
ftories  high  from  the  ground. 


CHAP.  V. 

HYDRAULIC  KS. 


I.  TV  Philip  Williams ,  chief  engineer  to  our  water- works  at  Nor-  A  Deferip- 
,,Vj[  wich,  a  man  of  great  ingenuity,  who,  in  his  time,  has  been  tion  Wa* 
author  of  many  curious  inventions,  has  contrived  lately  a  machine  for  ^.yVhee] 
the  railing  of  water  to  fupply  cities,  drain  marfliy  grounds,  or  other  ufeful  ful  Philip" 
purpofes,  where  no  head  of  water  can  be  procured,  and  the  current  runs  Williams,  In 
very  flowly  :  circumftances  which  render  moft  other  engines  ufelefs.  a  letter  from 
With  his  leave,  I  now  fend  you  a  drawing  of  this  machine,  which  I  Mr  Wm* Ar' 
fhall  endeavour  to  explain  in  a  manner  to  be  underftood.  to* Mr  Bakef” 

The  axis  of  the  nrft  mover  is  cut  into  the  form  of  an  hexangular  r,  s.  N°! 
prifm,  of  dimenftons  fuitable  to  the  force  requir’d,  as  is  reprefented  by  478.  p.i.  Jan. 
the  letter  A.  Into  this,  feveral  fets  of  holes  are  mortifed,  as  BE  B.  &  Feb* 1746* 
Thefe  are  intended  to  receive  different  fets  of  fails  made  of  iron  plates,  'ff 
one  whereof  is  reprefented  in  Fig.  54.  all  which  fails  are  weathered  ^ 
in  the  fame  manner  as  thofe  defigned  for  windmills ;  only  in  thefe  the  Read  Jan.  9. 
extremity  of  their  ends  Hands  parallel  to  the  planes  of  each  end  of  the  *745  6* 
axis ,  thofe  ends  I  mean  which  are  placed  fartheft  from  the  centre. 

This  hexangular  axis,  when  employed,  muft  be  placed  parallel  to  the  Fig.  54» 
moving  dream,  and  may  lie  even  with  its  furface  :  but  the  engine  will  ad 
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moft  vigoroufiy,  when  it  and  all  the  fails  employed  are  entirely  under 
water,  as  is  eafy  to  comprehend.  Each  let  of  the  fails  before  defcribed 
contains  fix  in  number,  and  are  fo  contrived  as  to  be  put  in  and  taken 
out  at  pleafure  ;  whence  it  follows,  that  when  a  fingle  fet  of  fails  is  made 
ufe  of,  the  engine  produceth  a  fingle  effeft,  when  two  fets  a  double, 
and  fo  on,  till  ^the  defired  momentum  is  acquired,  with  the  fame  quantity 
of  running  water,  provided  there  be  room  to  fix  a  fufficient  number  of 
fails.  , 

It  is  farther  to  be  obferved,  that  when  this  engine  is  placed  with  it’s 
fails  made  and  weathered  as  above  dire&ed,  they  will  move  with  equal 
velocity,  even  fuppofing  the  current  fhould  change  it’s  courfe,  and  come 
upon  them  in  a  quite  contrary  direction,  as  the  cafe  really  happens  in  ri¬ 
vers  where  the  tide  ebbs  and  flows ;  where  moft  other  engines  yet  invent¬ 
ed  are  of  little  fervice. 

About  fix  weeks  ago  I  had  the  pleafure  to  fee  a  model  of  this  engine 
tried.  It  was  fixed  in  our  river,  in  a  place  where  the  water  moved  only 
27  feet  in  20"  in  which  time  the  firft  mover  made  fix  revolutions.  It’s 
diameter  was  no  more  than  two  feet  and  two  inches ;  yet  it  would  have 
lifted  14  pounds  two  yards  high  in  the  above-mentioned  time,  had  not 
a  misfortune  happend  to  it’s  cafe  which  made  it  not  perform  quite  fo 
much. 

It  appeared  to  me  fomewhat  extraordinary,  that  the  circumference  of 
it’s  firft  mover  (I  mean  any  determined  part  thereof)  pafted  through  afpace 
of  42  feet  in  %o"  *,  which  is  nearly  twice  as  faft  as  the  motion  oi  the  wa¬ 
ter  :  and  as  the  momentum  will  be  in  proportion  to  the  number  of  the  fets 
of  fails  that  are  employed,  it’s  force  is  capable  of  being  greatly  augment¬ 
ed  with  the  fame  quantity  of  water  :  a  thing  not  to  be  admitted  without 
fufficient  experiment,  but  what  feems  extremely  plain  inTheory,  and  what 
I  am  apt  to  think  will  anfwer  when  brought  to  Practice. 

This  engine,  when  once  feen,  requires  little  fkill  for  the  conftrudlion 
of  it,  is  made  at  a  fmall  expence,  and  kept  in  repair  with  eafe. 


Adefcription  of 
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p.  1  71.  Mar. 
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II.  An  open  canal  ee ,  is  fupplied  with  a  conftant  and  equal  ftream  by 
the  fiphon  d  *,  and  has  at  each  end  //,  open  pipes,  of  exactly  equal  bores, 
which  deliver  the  water  that  runs  along  the  canal  e ,  alternately  into  the 
vefifels  £  1,  £  2,  in  fuch  a  quantity  as  to  raife  the  water  from  the  mouth 
of  the  tantalus  j,  to  the  top  of  the  tantalus  t ,  exactly  in  an  hour.  The 
canal  e  e ,  is  equally  poifed  by  the  two  pipes /1,  /2,  upon  a  centre  r  ; 
the  ends  of  the  canal  are  raifed  alternately,  as  the  cups  z  z,  are  de- 
prefifed,  to  which  they  are  connedled  by  lines  running  over  the  pulleys  //. 
The  cups  z  z,  are  fixed  at  each  end  of  the  balance  m  m ,  which  moves 
up  and  and  down  upon  it’s  centure  v  *. 

*  The  letters  of  reference  anfwer  to  Fig.  55,  46,  and  57.  fome  being  feen  in  one, 
that  do  not  come  in  fight  in  the  others. 


2  49 


A  Defcription  of  a  Ciepfydra. 

n  i,  n  2,  The  edges  of  two  wheels  or  pulleys,  moving  different  ways 
alternately,  and  fo  fitted  to  the  cylinder  o  (by  oblique  teeth  both  in  the 
cavity  of  the  wheel,  and  upon  the  cylinder ;  which,  when  the  whe,el 
n  moves  one  way  [  i.  e.  in  the  direction  of  the  minute-hand],  meet  the 
teeth  of  the  cylinder,  and  carry  the  cylinder  with  it  ;  and,  when  n  moves 
the  contrary  way,  flip  over  thofe  of  the  cylinder,  the  teeth  no  more  meet- 
ing,  but  receding  from  each  other  ;  or  it  may  be  done  by  catches  or  locks 
which  require  a  longer  defcription),  one  or  other  of  thefe  wheels,  n  n> 
continually  moves  o  in  the  lame  direction,  with  an  equal  and  uninterupt- 
ed  motion  :  for  the  contrivance  is  fuch,  that  the  inftant  one  ceafes  to  a£t, 
the  other  begins,  and  fo  on. 

A  fine  chain  goes  twice  round  each  wheel,  having  at  one  end  a  weight, 

#,  always  out  of  water,  which  equiponderates  with  y  at  the  other  end, 
when  kept  floating  at  the  iurface  of  the  water  in  the  veffel  g,  which  y 
muff  always  be.  The  two  cups  z  %,  one  at  each  end  of  the  balance  m  m , 
keep  it  in  equilibria ,  till  one  of  them  is  forced  down  by  the  weight  and 
impulfe  of  the  water,  which  it  receives  from  the  tantalus  s  t  i ;  each  of 
thefe  cups  z  %,  has  likewife  a  tantalus  of  it’s  own  h  by  which  empties 
it  after  the  water  has  done  running  form  £,  and  leaves  the  two  cups  again 
in  equilibria  •,  q  is  a  drain  to  carry  off  the  water. 

Fig.  56.  reprefents  the  dial- plate,  with  the  hour  and  minute-hands,  the  Fig-  $6.  The 
weight  and  float  belonging  to  n  2.  The  front  of  the  tantalus  in  g  2 ^fontffe 
marked  s  t  /,  of  which  s  the  mouth  is  18  inches  above  the  bottom  of  the  f  y  ra^„ 
veffel  g ,  and  18  inches  below  the  top  of  the  tantalus  t.  i  is  the  iffuing  leg 
of  the  tantalus ,  which  difeharges  the  water  out  of  the  veffel  g  into  the  cup  ciepfydra. 
z ,  as  loon  as  it  runs  over  the  top  ti  till  the  water  finks  as  low  as  s. 

The  cafe  u  u  indoles  the  whole  machine,  except  the  ciflern  Fig-  58^  The 
that  fupplies  the  fiphon  J,  which  may  be  placed  at  any  diftance  from  t0 

it,  as  is  moll:  convenient,  provided  the  iffuing  leg  d ,  of  the  fiphon  i  *  it's  full  di- 
lengthened  out  fo  as  to  give  a  conftant  ftream  into  the  canal  e.  This  cafe  menfian . 
u  u  fupports  the  axis  of  the  cylinder  0  behind,  and  the  dial-plate  p  p  be¬ 
fore  *,  in  the  centre  of  which  turns  the  axis  0 ,  with  the  index  k  at  it’s  extre¬ 
mity,  being  the  minute-hand.  The  hours  may  be  deferibed  by  two  com¬ 
mon  wheels,  as  inordinary  clock-work.  For  cheap  work,  chains  palling 
round  pulleys  would  do  inltead  of  wheels  with  teeth. 

The  fhort  leg  ol  the  fiphon  d  is  placed  in  a  ciftern,  with  it’s  mouth  The  motion  of 
fomething  below  the  mouth  of  the  wafte-pipe  •,  which  ciftern  is  fupplied  ^  Ciepfydra 
with  a  conftant  ftream,  rather  more  than  runs  out  at  the  fiphon  d\  which  lsffe“  in ^ 
overplus  going  off  at  the  wafte-pipe,  the  water  always  remains  at  the 
lame  height  in  the  ciftern,  and  yet  always  delivers  a  conftant  and  equal 
flow  into  the  canal  e  e  \  confequently,  there  is  not  the  lead  intermiflion. 

As  the  end  of  the  canal  £,  fixed  to  the  pipe /1,  is  in  the  figure  the  loweft, 
the  water  runs  all  through  the  pipe/i,  into  the  veffel  g  1,  till  it  runs 
over  the  top  of  the  tantalus  t\  when  it  immediately  runs  out  at  i  into  the  cup 
z,  at  the  end  of  the  balance  m,  and  forces  it  down,  the  balance  m  moving  on 
it’s  centre ‘tn  When  one  fide  of  m  is  brought  dawn,  the  firing  which  connects 
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Obfervations  determining  the  Longitude  at  Kingfion,  &c. 

it  to/i,  running  over  the  pulley  /,  raifes  the  end  f  i,  of  the  canals, 
(which  turns  upon  it’s  center  r)  higher  than /2  *  confequently,  all  the 
water  which  conftantly  runs  through  the  fiphon  d,  inftantly  runs  through 
f  2  into  g  2,  till  the  fame  operation  is  performed  in  that  veflfel,  and  ib 
on  alternately. 

As  the  height  the  water  rifes  in  g  in  an  hour,  viz.  from  s  to  is  equal 
to  the  circumference  of  g,  the  float  y  rifing  that  height  along  with  the 
water,  lets  the  weight  x  ad:  upon  the  pulley  »,  which  carries  with  it  the 
cylinder  0  j  and,  giving  a  revolution,  makes  the  index  k  defcribe  an  hour 
upon  the  dial- plate.  This  revolution  is  performed  by  the  pulley  n  1  ;  the 
next  is  to  be  by  n  2,  whilft  n  1  goes  back,  as  the  water  in  g  1  runs  out 
through  the  tantalus  j  for  ^  mu  ft  follow  the  water,  as  it’s  weight  increafes 
out  of  water. 

The  axis  0  always  keeps  moving  the  fame  way  ;  the  index  k  defcribes 
the  minutes *,  the  tantalus's  muft  be  wider  than  the  fiphon  d,  that  the 
veiTels  g  g  may  be  fure  to  be  empty  as  low  as  s,  before  the  water  returns 
to  them. 


Obfervations 
determining 
the  Longitude 
(j/'Kingfton 
in  Jamaica, 
by  Mr  ja. 
Short.  F.  R. 
S.  N°.  496. 
p.  5Z3.  Nov. 
&c.  1750. 
Read  Nov.  1 . 
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CHAP.  VI. 

GEOGRAPHY  and  N  A  V I  GAY  10  N. 

I.  Y  Take  this  opportunity  of  laying  before  the  Society ,  two  obfervations 
I  proper  for  determining  the  difference  of  longitude  between  London 
and  Kingfion ,  which  came  to  my  hands  fome  time  fince.  They  were  made 
by  Alex.  Macfarlane ,  Efq *,  of  Kingfion ,  F.  R.  S.  who  is  provided  with  a 
compleate  apparatus  of  aftronomical  inftruments,  which  he  purchafed  of 
Colin  Campbell ,  Efq*,  As  this  gentleman  is  well  verfed  both  in  the  Theory 
and  Praefice  of  Aftronomy  *,  I  think  the  following  obfervations  may  be  de¬ 
pended  on  for  fixing  the  longitude  of  Kingfion  \  efpecially  as  we  have  the 
fame  obfervations  made  at  the  houfe  of  Mr  G.  Graham  in  Fleetftreet , 
Lond.  * 

h  /  // 


Eclipfe  of  the  Beginning  of  total  darknefs  at  -  -  -  - . 9  10  58 

Moon,  Oft.  End  of  the  eclipfe  at  -  -  -  -  -  -  -  -  -  -  -  -  io£i°/ 

22,  1743.  ~  ^ 

Tranft  of  The  ingrefs  of  Mercury  upon  the  fun  could  not  be  feen  ;  the  fun  being 
Mercury  over  then  below  the  horizon. 

2/,  iU'743°ft  Fxcefius  e  difeo  Solis ,  or  the  laft  exterior  contadf,  at  7h  5 6 /  43/7  a.  m. 

By  the  firft  obfervation  of  the  eclipfe  of  the  moon,  compared  with  the 
fame  eclipfe  obferved  here,  Kingfion  is  found  to  be  Ah  6/  F'  to  the  weft 
of  London. 


*  See  Vo!.  VIII.  p.  172  r.nd  202. 
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Difcoveries  of  the  Ruffians  on  the  Corf  of  Ada, 

And  by  the  T ranftt  of  Mercury  negledting  his  parallax,  King  ft  on  is- 
found  to  be  ff  f  33". 

This  laft  is  the  moft  to  be  depended  on  for  fettling  the  longitude  of 
Kingfton  ;  becaufe  in  all  obfervations  of  an  eclipfe  of  the  moon,  an  error 
of  a  minute  or  two  may  be  allowed,  arifing  from  the  indiftin&nefs  of  the 
penumbra. 


II.  As  you  are  defirous  to  hear  fomething  more  particular  concerning 
the  Ruffian  expeditions  to  the  North  and  North-Eaft  of  Afia,  I  will  here 
give  you  an  account  of  ail  that  has  come  to  my  knowledge  relating  to  the 
fame.  But  as  I  fhould,  on  the  one  hand,  be  very  glad  that  thefe  obferva¬ 
tions  might  give  any  light  concerning  the  paffage  now  fought  through 
Hudfon' s  Bay ,  I  fliould,  on  the  other  be  very  forry,  if  Mr  Behring' s  opi¬ 
nion,  who  believed  that  the  new  land  he  had  difcovered  was  joined  to 
California ,  fliould  rather  lead  us  to  doubt  of  the  fuccefs  of  that  glorious 
undertaking.  I  wifh,  however,  that  a  happy  experiment  may  loon  in¬ 
form  us  certainly  of  the  truth.  In  the  mean  time  you  will  not  be  forry 
to  be  acquainted  with  the  reafons  upon  which  Mr  Behring's  fufpicions 
were  founded,  notwithftanding  the  objections  you  have  been  pleafed  to 
make,  and  to  communieate  to  me  upon  that  head. 

Firft,  This  new  land,  which  he  fell  in  with  at  the  diftance  of  50  German 
miles  from  Kamfchatka  towards  the  eaft,  was  followed  by  him,  and  coaft- 
ed  for  a  great  way,  though  I  cannot  fay  how  far  :  from  whence  alone  it 
will  appear,  that  an  abatement  muft  be  made  in  the  diftance  of  30°,  or 
thereabouts,  which  you  fuppofe  to  be  between  the  laft  known  head- land 
of  California  towards  the  weft,  and  the  fartheft  extremity  of  this  new 
difcovered  land  towards  the  eaft. 

Secondly,  Capt.  Behring  having  had  the  opportunity  of  obferving  an 
eclipfe  of  the  moon  at  Kamfchatka ,  concluded  from  the  fame,  that  that 
place  lay  much  farther  off  to  the  eaft,  than  is  expreffed  in  any  map  j  and 
that,  to  reprefent  it  truly,  it  ought  to  be  transferred  into  the  other  he- 
mifphere,  as  it’s  longitude  is  more  than  180  degrees  [E.  from  the  Me  of 
Ferro].  For  this  reafon  Captain  Behring's  new  land  will  be  confiderably 
approached  to  the  laft  known  part  of  California ,  and  will  not  indeed  ap¬ 
pear  to  be  many  degrees  from  it. 

What  we  have  therefore  ftill  to  hope  is  only,  that  in  this  unknown  diftridt 
there  may  be  found  fome  freight,  by  which  the  pacific  fea  may  freely 
communicate  with  Hu df on's  Bay  *,  but  if  it  fhall  appear  that  there  is  no 
fuch  paffage,  it  muft  then  be  concluded,  that  whatever  further  progrefs 
may  happen  to  be  made  through  Hudfon  s  Bay ,  the  opening  at  laft  muft 
only  be  into  the  frozen  fea,  from  whence  there  could  be  no  palling  into 
the  pacific  ocean ,  but  by  the  neighbourhood  of  Kamfchatka  ;  and  this  way 
would  without  doubt  be  too  long,  and  too  dangerous,  to  be  maffer’d  in 
the  courfe  of  one  fu  mirier. 

I  very  much  doubt  whether  the  Ruffians  will  ever  publifh  the  particulars 
of  their  difcoveries,  either  luch  as  have  been  made  from  Kamfchatka  towards 

K  k  2  America , 
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2  $2  Concerning  the  Dijlances  between  Afia  and  America. 

America ,  or  fuch  as  have  been  made  upon  the  northern  coafts  of  AJia . 
And  indeed  it  is  but  very  much  in  general  that  I  know  the  fuccefs  of  this 
laft  expedition.  What  I  do  was  communicated  to  me  by  order  of  the 
Court,  from  the  College  of  Admiralty,  for  me  to  make  ufe  of  it  in  the 
Geography  of  Ruffia ,  which  I  was  at  that  time  charged  with. 

They  paffed  along  in  fmall  veffels,  coafting  between  Nova  Zembla  and 
the  Continent,  at  divers  times,  in  the  middle  of  fummer,  when  thofe  wa¬ 
ters  are  open.  The  firft  expedition  was  from  the  river  Oby  ;  and  at  the 
approach  of  winter  the  veffels  fhelter’d  themfelves  by  going  up  the  Je- 
nifka  •,  from  whence  the  next  fummer  they  returned  to  fea,  in  order  to 
advance  further  eaftward  •,  which  they  did  to  the  mouth  of  the  Lena ,  into 
which  they  again  retired  for  the  winter- feafon. 

The  third  expedition  was  from  this  river,  to  the  fartheft  North- Eaft 
cape  of  Afia.  But  here  they  loft  feveral  of  their  boats,  and  a  great  part 
of  their  crew,  fo  as  to  be  difabled  from  preceding,  and  from  making  the 
whole  tour,  fo  as  to  arrive  at  Kamchatka. 

It  was  however  thought,  that  a  further  attempt  was  then  unneceftary, 
bscaufe  Captain  Behring  had  already  gone  round  that  cape,  failing  north¬ 
ward  from  Kamfchalka. 

The  Ruffians  have  not  attempted  the  paffage  round  Nova  Zembla  ;  but 
as  they  have  paffed  between  that  land  and  the  coaft  of  Afia^  and  as  the 
Dutch  did  formerly  difeover  the  northern  coafts  of  Nova  Zembla ,  we 
may  now  be  well  allured,  that  that  country  is  really  an  illand. 
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III.  I  am  extremely  obliged  to  you  for  the  trouble  you  have  taken,  in 
correfponding  with  Prof.  Euler  *  upon  the  Ruffian  difeoveries  eaftward 
from  Kamfchatka ,  and  communicating  to  me  the  accounts  he  had  of 
Behring's  laft  voyage,  and  of  his  difeovery  of  the  lands  N.  E.  of  Japan  ; 
which  the  Prof,  could  only  have  inaccurately,  not  having  feen  any  journal 
to  fix  the  Lat.  and  Long,  of  the  countries  he  then  difeover’d  :  but  fince 
Prof.  Euler ,  fway’d  by  the  opinion  of  Captain  Behring ,  fee, ms  ftill  to  be¬ 
lieve  that  the  laft  land  he  difeover’d  is  joined  to  California ,  which  country  is 
now  known  to  be  part  of  the  continent  of  America ,  and  not  an  iftar.d  [in 
which  faff  of  it’s  being  continuous  to  California  1  differ  ftill  in  opinion 
from  him)  for,  if  that  were  a  faeft  to  be  depended  upon,  I  would  candid¬ 
ly  own,  that  there  could  be  no  paffage  from  the  N.  W.  of  Hudfon's  Bay 
to  the  weftern  ocean  of  America ,  without  failing  near  yo°  of  Long,  the 
diftance  of  theN.  E.  cape  of  Afia  from  the  N.  W.  of  Hudfons  Bay ,  in 
a  parallel  almoft  as  far  N.  as  the  polar  circle,  before  the  paffage  can  be 
made  to  the  pacific  ocean  ♦,  which  might  therefore  be  very  reafonably  call’d 
an  impracticable  paffage,  as  it  could  not  poffibly  be  made  in  one  fum¬ 
mer,  (if  at  all)  and  fince  Prof.  Euler  has  been  fo  kind  as  to  give  me 
Capt.  Behring's  reafons  for  lupporting  his  opinion,  which  are  principally 
from  the  Imaii  diftance  he  fuppofed  it  was  from  the  the  coaft  he  difeo- 


<r  *  ...  i  .  *  ,  ,  • 

vered. 


*  See  the  preceding  article. 
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vered,  to  the  weftern  American  coaft  at  California  (which  he  imagined 
was  much  nearer  his  N.  E.  cape  of  Afia  than  it  is  in  fa£t)  -,  I  mu  ft  there¬ 
fore,  in  return  to  the  Profeftor’s  goodnefs,  in  communicating  to  me  ail 
he  has  known  in  that  difcovery,  beg  leave  to  give  you  this  further  trou¬ 
ble  of  communicating  to  the  Profeffor  my  reafon  for  ftill  difienting 
from  Behring* s  opinion,  that  the  land  he  difcovered  laft  was  part  of 
the  continent  of  America ,  or  continuous  with  California  ;  and  if  he  find 
the  reafons  for  fup porting  my  opinion  make  it  more  probable,  that 
there  ftill  may  be  a  large  opening  betwixt  thefe  new- difcovered  countries 
and  California ,  I  am  fenfible'it  will  give  the  ingenious  and  learned  Pro- 
feftor  great  pleafure,  to  think  we  may  yet  hope  for  a  paffage  by  Hudfons 
Bay  to  the  weftern  American  ocean,  without  being  obftrudted  with  ice 
after  palling  Hudfons  Streight. 

The  Profeffor  imagines  I  might  have  been  led  aftray,  by  not  confider- 
ing,  that  the  N.  E.  cape  of  Afia  is  much  more  eafterly  than  has  been 
laid  down  in  any  former  charts;  which  is  now  known  accurately,  by  the 
eclipfe  of  the  moon  obferved  by  Captain  Behring  at  Kamfchatka . 

I  have  an  abftradl  of  his  Journal  by  me,  upon  his  firft  difcovery 
in  1728,  and  1729,  when  he  obferved  that  eclipfe,  and  the  calculation 
of  the  long,  from  it ;  and  ftand  by  his  long,  he  has  fixed  *,  and  allow 
that  his  N.  E.  cape  is  in  the  other  hemifphere  ;  reckoning  eaftward, 
either  from  Fero>  as  the  firft  meridian,  or  from  London  ;  which  laft  I 
MEall  follow. 

Behring  fixes  his  N.  E.  cape  126°  f  E.  long,  from  Foboljki ;  and 
Fobolfki  is  863  E.  from  Fero\  fo  the  cape  is  2120  f  E.  of  Feroy  or  a- 

bout  1 940  E.  from  London . - By-Captain  Middleton's  obfervation  of 

Jupiter's  Satellite  at  Churchill  river  in  Hud  fan's  Bay ,  that  river  is  950 
W.  from  London  ;  which,  added  to  194°,  makes  289°  ;  confequently 
the  N,  E.  cape  of  Afia  is  710  diftant  from  Churchill ,  to  complete  360°  ; 
which,  in  the  lat.  of  65°,  computing  8  leagues  to  a  degree  of  long,  of 
which  20  make  a  degree  of  lat.  the  diftance  betwixt  that  cape  and  Hud¬ 
fon' s  Bay  would  be  568  fuch  leagues. 

From  the  known  long,  of  the  N.  cape  of  Japon  in  40°  lat.  which  is 
pretty  exaddy  known,  from  the  obfervations  made  by  the  Jeftiits  at 
Peking ,  and  is  about  150°  E.  from  London ,  and  from  the  beft  computed 
long,  of  California  in  40°  N.  lat,  it  lies  in  130°  long.  W.  from  London , 
making  together  280°,  leaves  8o°  for  the  diftance  of  California  from 
Japon  ;  allowing  17  leagues  to  a  degree  of  long,  in  40°  N.  lat.  the  di¬ 
ftance  would  be  about  1360  leagues :  by  the  fame  calculation  California 
muft  be  at  leaft  7  or  800  fuch  leagues  from  the  N.  E.  cape  of  Afia  \  fo 
that,  in  fo  great  a  fpace  there  may  be  very  great  countries  or  ifiands  *, 
without  fuppofing  the  new  difcovered  country  continuous  to  California , 

*  The  Japonefe;  in  their  imps  of  the  World  printed  in  Japon ,  have  laid  down  in -this 
very  tra£t  two  iilands  as  large  as  Ireland,  with  the  names  to  them,  as  appears  in  that  map 
bought  by  Dr  Kempfer  in  Japan  in  i6$6  ;  now  in  Sir  Hans  Slcane's  Muieum.  C  M. 
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and  might  well  allow  of  an  open  channel  or  fea,  from  50  to  100  leagues 
wide,  between  the  difcovered  coaft  and  California. 

By  the  account  given  to  Prof.  Euler ,  Behring  failed  fouthwardiy  to 
the  iQes  of  Japon,  and  from  thence  failed  eaftwardly  50  German  miles, 
about  250  Englijh  miles-,  which  makes  about  80  leagues,  of  20  to  a 
degree.  At  that  dittance  from  Jap  on  he  difcovered  land,  which  he 
coafted  N.  W.  ftill  approaching  towards  the  N.  E.  cape,  without  going 
afhore,  until  he  came  to  the  entrance  of  a  great  river  where  fending 
hfs  boats  and  men  afhore,  they  never  returned,  being  either  loft,  killed, 
or  detained  by  the  natives,  which  made  his  difcovery  incomplete  his 
ftiip  being  ftranded,  and  he  afterwards  died  in  an  uninhabited  iftand. 

As  no  lat.  nor  long,  are  fixed  by  this  account,  I  muft  believe  he  fail¬ 
ed  from  Kamfchatka  S.  E.  perhaps  more  foutherly  than  to  50°  lat.  ;  and 
there  found  land  N.  E.  from  Japon  \  otherwife,  by  coafting .  it  N.  W. 
he  could  never  approach  the  N.  E.  cape,  which  is,  at  lead  .40°  long. 
E.  of  Japon \  and  if  he  made  land  80  leagues  E.  of  Japon ,  he  muft  have 
failed  N.  E.  to  make  the  N.  E.  cape.  I  have  therefore  reafon  to  believe 
this  coaft  was  part  of  that  he  faw  in  his  firft  voyage,  where  he  loft  his 
anchor  and  is  the  coaft  Gama  difcovered,  and  the  Dutch  afterwards 
called  the  Company's  Land ,  E.  of  the  {freights  of  Uzicez ,  which  is  at  leaft 
7  or  800  leagues  W.  of  any  known  land  of  America ,  and  above  1000 
near  the  lat.  of  Japon  :  fo  that,  if  I  fhould  allow  700  leagues  for  coun¬ 
tries  or  iftands  E.  of  his  new-difcovered  coaft,  there  might  ftill  be  a  paf- 
fage  of  100  leagues  for  the  fouthern  or  pacific  ocean  to  communicate 
with  Hudfon's  Bay,  and  to  caufe  fuch  great  tides  and  currents,  as  are 
found  on  the  N.  W.  of  Hudfon's  Bay  as  alfo  a  free  paffage  for  the 
whales,  which  are  feen  in  all  the  openings  N.  W.  of  that  bay,  and  are 
caught  there  in  numbers  by  the  EJkemaux  favages :  for,  as  thefe  don’t 
go  in  by  Hudfon's  Streight  from  our  Atlantic  Ocean ,  it  cannot  be  pre¬ 
fumed  that  they  fhould  go  up  by  Japon  towards  the  N.  E.  cape,  and 
from  thence  go  70°,  or  above  560  leagues,  to  Hudfon's  Bay ,  and  be 
there  in  June,  and,  after  flaying  until  Sept,  return  again  the  fame  way 
to  the  fouthern  ocean,  to  pafs  the  winter.  — Now,  as  Behring  only  coaft¬ 
ed  at  a  diftance,  he  could  not  poflibly  know  whether  it  was  a  continent, 
or  great  iftand  ;  the  laft  of  which  feems  the  moft  probable  :  however,  a 
few  months  now,  if  our  ftiips  return  fafe,  will  give  us  a  certainty  on 
one  fide  or  the  other  altho’  I  am  fanguine  enough  to  believe  they 
have  by  this  time  failed  thro’  and  difcovered  this  fo  much  wiftied  for 
paffage. 

Thefe,  Sir,  are  the  reafons  I  have  ftill  to  expert  fuccefs  in  the  at¬ 
tempt  I  have  promoted ;  and,  if  you  think  it  may  give  any  fatisfadlion 
to  Prof.  Euler ,  to  know  the  reafons  that  fupport  my  belief  of  a  practica¬ 
ble  lafe  paffage,  be  pleafed  to  communicate  it  to  him,  with  my  com¬ 
pliments  for  the  trouble  I  have  given  him  by  you,  and  accept  of  my 
beft  acknowledgments  for  your  favours. 
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IV.  It  is  now  fome  time  fince  I  received  from  M.  de  Uijle  part  of  a  A  letter  from 
map  of  the  world,  found  among  the  papers  of  the  late  Dr  Kampfer .  In  F-  At¬ 
this  map  were  feveral  Chinefe  chara&ers,  fome  well,  fome  ill  written, 

which  the  late  Prof.  Bayer  had  attempted  to  decypher. -  In  my  an-  mer '  SeZ^' 

fwer  to  M.  de  Uijle ,  I  informed  him  that  it  was  by  no  means  a  Chinefe  R.  S.  contain* 
work  *  ;  that  it  could  be  of  no  fervice  to  a  learned  European ,  fuch  as  he  ing  fome  ac - 
or  you  were  and  that  Mr  Bayer' s  explanations  were  full  of  faults.  I  count  °f the 
fuppofe  that  M.  de  Uifle  has  already  writ  you  my  thoughts  concerning  it 
from  Peterjbourg.  You  have  poftibly  feen  in  feveral  books,  what  the  amo™tbe 
Chinefe  know,  and  have  fet  down,  concerning  foreign  countries :  and  there  Chinefe. 
is  no  monument  extant  to  prove,  that  before  the  arrival  of  the  Jefuits  Tranjlaud 
in  this  country,  they  had  charts  or  maps  of  the  world,  any  way  refem- ■pr°ench^  T 
bling  that,  which  you  found  among  Kdtmpfer' s  writings.  S  M.  D.  and 

It  is  now  above  1600  years  fince  they  tolerably  well  knew  the  northern  F.  R.  s.  N°. 
and  eaftern  countries  of  India,  and  thofe  which  lie  between  China  and  the  494  P  327* 
Cafpian  fea.  On  thefe  different  countries  their  hiftory  affords  feveral  in- 
formations,  which  are  not  to  be  found  in  the  Greeks  Latin ,  or  other  hifto-  Pek?nV  AW 
rians.  They  had  fome,  but  very  confufed,  notions  of  the  regions  beyond  9. 
the  Cafpian  fea  *,  fuch  as  Syria,  Greece ,  Egypt,  and  fome  parts  of  Europe.  Read  Feb.  1. 
Ido  not  fpeak  of  the  times  of  Gentchifkan  and  his  fucceffors  ;  for  then  *749* 
the.  Chinefe  were  made  acquainted  with  Ruff  a ,  Poland ,  Germany,  Hun¬ 
gary,  Greece,  £dV.  from  accounts  given  by  their  own  contrymen  who 
followed  that  prince,  his  fons,  and  grandfons :  but  the  monuments  that 
remain  of  this  their  knowledge  are  very  confufed.  As  to  the  countries 
to  the  eaft  of  China ,  there  are  proofs  remaining  in  books,  that,  above 
1 700  years  ago,  the  Chinefe  were  well  acquainted  with  the  eaftern  part  of 
Tart  ary  as  far  as  the  fea,  and  the  river  Ameur,  Cored,  and  Japan.  Their 
books  fpeak  alfo  in  general,  and  without  fufficiently  entering  into  parti¬ 
culars  of  many  countries  to  theE.  and  to  the  N.  of  Japan.  With  regard  to 
the  monuments  of  the  Cape  of  Good  Hope ,  which  have  been  mentioned  by 
fome,  there  are  none  in  China  •,  and  if  there  have  been  any,  they  are  now 
loft.  It  was  from  the  Europeans ,  that  the  Chinefe  have  learnt  the  name 
and  the  fituation  of  the  Cape  [and  you  wili  foon  fee  a  Differ tation,  where¬ 
in  all  this  affair  will  be  circumftantially  treated]. 


V.  My  curiofity  having  lately  led  me  toperufe  feveral  books  on  the  art 
of  Navigation,  I  was  fomewhat  fuprized  not  to  find  in  any  one  of  them  a 
clear  explanation  of  that  moft  curious  paper  J  written  by  that  excellent 
Mathematician  Dr  Halley  who,  not  intending  to  write  for  beginners,  as 
himfelf  confeffes,  has  drawn  his  conclufions  in  a  manner,  that  feems  to 
ftand  in  need  of  an  explanation,  for  the  generality  of  readers  :  and  as  the 
maritime  people  are  not  the  beft  acquainted  with  mathematical  knowledge, 

*  Doubdefs  it  is  the  work  of  an  European ,  who  was  giving  fome  notion  of  Geography 
to  a  Cbineje  or  Japanefe  ;  or  perhaps  that  of  a  Chinefe  or  Japanefe  from  memory  of  what 
he  had  heard  from  Europeans ,  or  of  the  map  which  he  might  have  feen  with  them, 
f  See  Vol.  I.  Chap.  vii.  §.  38. 

it 


A  letter  from 
Mr  John  Ro- 
bertfon  to  the 
Pref.  contain¬ 
ing  an  expla¬ 
nation  of  the 
late  Dr  Hal- 
ley’a  demon- 
f  ration  of  the 
Analogy  of  the 
Logarithmic 
Tangents  to 
the  meridian 
line,  or  fan  of 
the  Secants. 


,256 

N°.  496  p- 
ccg  Nov. 
hfe.  1750. 
Read  Nov. 
22.  175°. 


c 


^  explanation  of  the  Analogy  of  the  Tangents,  &c. 


it  might  have  been  expe&ed,  that  fuch  of  the  writers  on  Navigation  with¬ 
in  the  laft  50  years  who  have  undertaken  to  demonftrate  the  ieveral  parts 
of  their  fubjedt,  would  have  removed  the  difficulties  in  the  Dcctor’s  pa¬ 
per,  inffead  of  leaving  them  in  the  fame  date  in  which  they  fir  ft  appeared. 

Dr  Halley.)  in  this  tradf,  feems  to  have  had  two  chief  points  in  view  ; 
ftrft,  to  prove  that  the  divifions  of  the  meridian  line  in  a  Mer  eater's  chart , 
were  analogous  to  the  logarithmic  Tangents  of  the  half-complements  of  the 
latitudes .  And  fecondly,  T 0  find  a  rule  by  which  the  tables  of  meridional 
parts  might  be  computed  from  Briggs  V,  or  the  common  logarithmic  Tangents. 
The  former  of  thefe  the  Dodfor  has  clearly  and  elegantly  proved  :  but  he 
has  given  rather  too  few  fteps  to  fhew  us  clearly  the  inveftigation  of  the 
latter. 

Indeed  in  many  of  the  treatifes  on  Fluxions,  it  is  fliewn  how  to  in- 
veftigate  a  rule  to  find  the  meridional  parts  to  any  latitude:  but,  to  under- 
ftand  thofe  methods,  requires  fome  fkill  in  algebraical  and  fluxionary 
computations  •,  neither  of  which  are  neceffary  in  this  bufmefs,  by  keep¬ 
ing  to  the  Dodlor’s  principles,  as  will  be  evident  from  the  following 
articles  ;  fome  of  which  are  already  well  known  •,  yet  it  was  thought 
convenient  to  annex  them  to  this  diicourfe. 


Article  I.  If  the  circumference  of  a  circle  be  divided  into  any  number  of  equal  parts  by 
as  many  radii,  and  a  line  be  drawn  from  the  circumference  cutting  thofe 
radii,  fo  that  their  parts  intercepted  between  this  line  and  the  centre  be 
in  a  continued  decreafmg  geometric  progrejjion  *,  then  will  that  interfering 
line  be  a  curve ,  called  the  proportional  fpiral,  and  will  inter  fell  thofe. 
radii  at  equal  angles. 


T  his  will  be  evident,  by  fuppofing  the  radii  fo  near  to  one  another, 
that  the  intercepted  parts  of  the  fpiral  may  be  taken  as  right  lines  :  for 
then  there  will  be  a  feries  of  flmilar  triangles,  each  having  an  equal  an¬ 
gle  at  the  centre,  and  the  fides  about  thofe  angles  proportional. 


Article  II.  The  fame  things  Jiill  fuppofed ,  the  parts  of  the  circumference  of  the  circle , 
reckoned  from  any  one  point,  may  be  taken  as  the  logarithms  of  the  ratio’s 
between  the  correfpo?iding  rays  of  the  fpiral. 


For  thofe  rays  are  a  feries  of  terms  in  a  continued  geometric  pro- 
grefiion  ;  and  the  parts  of  the  circumference  from  a  feries  of  terms  in 
arithmetic  progreflion.  Now  the  terms  of  the  arithmetic  feries  being 
taken  as  the  exponents  of  the  correfponding  terms  in  the  geometric 
leries,  there  will  be  the  fame  relation  between  each  geometric  term  and 
it  s  correlative,  as  between  numbers  and  their  logarithms.  And  hence 
the  proportional  ipiral  is  alfo  called  the  logarithmic  fpiral. 


Article  III. 


That  proportional  fpiral , 
ces  logarithms  that  are 


which  inter fells  it's  radii  at  angles  of  450  produ- 
of  Napier ’j  kind . 

For, 
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For,  if  the  difference  between  the  firft  and  fecond  terms  in  the  geo¬ 
metric  feries  was  indefinitely  fmall,  and  the  firft  divifion  of  the  circum¬ 
ference  was  of  the  fame  magnitude  ;  then  may  that  part  of  the  fpirai, 
intercepted  between  the  firft  and  fecond  radii ,  be  taken  as  the  diagonal 
of  a  fquare,  two  of  whofe  fides  are  parts  of  thofe  radii :  therefore  the 
fpirai  which  cuts  it’s  rays  at  angles  of  450,  has  a  kind  of  logarithms  be¬ 
longing  to  it,  fo  related  to  their  correfponding  numbers,  that  the  fmai!- 
eft  variation  between  the  firft  and  fecond  terms  in  the  geometric  feries, 
is  equal  to  the  logarithm  of  the  fecond  term, « a  cypher  being  taken  for 
the  logarithm  of  the  firft.  But  of  this  kind  are  the  hyperbolical  loga¬ 
rithms,  or  thofe  firft  made  by  their  inventor  the  Lord  Napier  :  confe- 
quently  the  logarithms  to  that  fpirai  which  cuts  it’s  rays  at  angles  of  45°, 
are  of  the  Napierian  kind. 

The  Rhumb-lines  on  the  globe  arc  analogous  to  the  logarithmic  fpirai.  Article  IV/. 

For  every  oblique  rhumb  cuts  the  meridian  at  equal  angles  :  and  it  is 
a  property  in  ftereographic  projections,  that  the  lines  therein  interfering 
one  another,  form  angles  equal  to  thofe  which  they  reprefent  on  the 
fpherc.  Therefore  a  projection  of  the  fphere  being  made  on  the  plane 
of  the  equator,  the  meridians  will  become  the  radii  of  the  equator,  and 
the  rhumbs  interfering  them  at  equal  angles,  will  become  the  propor¬ 
tional  fpirai. 

Hence,  the  arcs  of  the  equator,  or  the  differences  of  long,  reckoned 
from  the  fame  merid.  are  as  the  logarithms  of  thofe  parts  of  the  corre¬ 
fponding  meridians,  intercepted  between  the  centre  and  rhumb- line. 

A  Sea  Chart  being  conftrudled ,  wherein ,  the  meridians  are  parallel  to  one  Article  V. 
another ,  and  the  lengths  of  the  degrees  of  latitude  increafe  in  the  fame 
proportion  as  the  meridional  diftances  decreafe  on  the  globes ,  will  confti - 
tute  a  Mercator's  chart ;  wherein ,  befides  the  pofitions  of  places  having 
the  fame  proportions  to  one  another  as  on  the  globes ,  the  rhumb  lines  will 
he  reprefented  by  right  lines . 

For  none  but  right  lines  can  cut  at  equal  angles  feveral  parallel  right 
lines. 

The  divifions  of  the  meridian  line  on  a  Mercator's  chart ,  are  the  fame,  as  a  Article  VI. 
table  of  the  differences  of  long,  anfwering  to  each  minute ,  or  fmall  differ¬ 
ence  of  lat.  on  the  rhumb  line  making  angles  of  45 0  with  the  meridians . 

For,  in  fuch  a  chart,  the  parallels  of  lat.  are  equal  to  the  equator,  and 
are  at  right  angles  to  the  meridians :  and  therefore  a  rhumb  of  450  cuts 
the  meridians  and  parallels  of  latitudes  at  equal  angles  •,  confequently  be¬ 
tween  the  interfeClion  of  any  meridian  and  parallel,  and  a  rhumb  cutting 
them  at  45°,  there  muff  be  equal  parts  of  the  meridian  and  parallel  in- 
V O  L.  X,  Part  i.  *  L  1  tercepted : 
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tercepted  :  now,  on  the  equator,  or  parallels  of  lat.  are  reckoned  all  the 
fucceffive  differences  of  longitudes,  and  on  the  meridians  the  fucceffive 
meridional  differences  of  latitudes,  or  the  divifions  of  the  nautical  merid.  : 
therefore  on  the  rhumb  of  450,  the  fucceffive  differences  of  long,  are 
equal  to  the  correfponding  divifions  of  the  nautical  merid. 

Article  VII.  The  tangents  of  the  angles  which  different  rhumbs  make  with  the  meridians , 
are  direffly  proportional  to  the  differences  of  longitudes  made  on  thofe 
rhumbs ,  when  the  meridional  differences  of  latitudes  are  equal ;  or,  are 
reciprocally  proportional  to  unequal  meridional  differences  of  latitudes  on 
thofe  rhumb sy  when  the  differences  of  longitudes  are  equal. 

For  the  meridional  difference  of  lat.  is  to  the  diff.  of  long.  ;  as  radius- 
is  to  the  tangent  of  the  angle  of  the  courfe,  or  of  the  angle  which  the 
rhumb  makes  with  the  merid.  therefore,  when  the  meridional  differences 
of  latitudes  are  equal,  the  differences  of  longitudes  are  as  the  tangents  of 
the  courfes :  but,  when  the  differences  of  longitudes  are  equal,  the  me¬ 
ridional  differences  of  latitudes  are  reciprocally  as  the  tangents  of  the 
courfes. 

Article  VIII.  The  logarithmic  tangents  of  the  half- complements  of  the  latitudes ,  are  ana¬ 
logous  to  the  lengthened  degrees  in  the  nautical  merid.  line ,  in  a  Merca¬ 
tors' s  chart. 

For,  in  the  ffereographic  projection  of  the  fphere  on  the  plane  of  the 
,  equator,  the  latitudes  of  places  are  projected  by  the  half-tangents  of  the 
complements  of  thofe  latitudes,  which  half-tangents  are  the  rays  of  a 
proportional  fpiral :  now,  if  a  feries  of  fucceffive  latitudes  be  taken  on 
any  rhumb,  the  correfponding  differences  of  longitudes  will  be  loga¬ 
rithms  to  the  rays  of  the  fpiral,  or  to  the  tangents  of  the  half-comple¬ 
ments  of  thole  latitudes  :  therefore  the  differences  of  longitudes  are  as  the 
logarithmic  tangents  of  the  half-complements  of  the  latitudes :  but 
{Art.  VI.)  the  lengthened  degrees  on  the  nautical  merid.  are  as  the  dif¬ 
ferences  of  longitudes  on  the  rhumb  of  450  ;  confequently  the  logarith¬ 
mic  tangents  of  the  half-complements  of  latitudes  are  as  the  lengthened 
degrees  on  the  nautical  merid. 

Carol,  1.  When  the  angle  between  the  rhumb  line  and  the  merid..  is  equal  to 
45°,  t^e  longitudes  of  places  on  that  rhumb  are  expreffed  by  loo-a- 
rithms  of  Napier's  kind  ;  whofe  correfponding  numbers  are  natural  tan¬ 
gents  of  the  half-complements  of  the  latitudes  to  arcs  expreffed  in  parts 

of  the  radius.  r 

Lord.  2.  Hence,  to  any  two  places  on  a  rhumb  of  450,  the  difference  of 

Iong._  or  the  meridional  diff.  of  lat.  is  equal  to  the  diff.  of  the  Napierian 
logarithmic  tangents  of  the  half- complements  of  the  latitudes  of  thofe 
,  places,  emmated  in  parts  of  the  radius. 

As 
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As  there  may  be  an  indefinite  variety  of  rhumbs,  and  therefore  as  Carol.  3. 
many  different  kinds  of  logarithms,  confequently  every  fpecies  of  loga¬ 
rithms  has  it’s  peculiar  rhumb,  diflinguifhable  by  the  angle  it  makes  with 
the  merid. :  therefore,  among  thefe  there  are  two  kinds,  whereto  the 
differences  of  longitudes  are  the  differences  of  the  logarithmic  tangents  of 
the  half-complements  of  latitudes,  eflimated  in  minutes  of  a  degree  ; 
one  of  them  belonging  to  Napier' s  form  of  logarithmic  tangents,  and 
the  other  to  Briggs' s,  or  the  common  logarithmic  tangents. 

The  common  logarithmic  tangents  are  a  table  of  the  differences  of  longitudes :,  Article  IX, 
to  every  minute  of  l at.  on  the  rhumb  line  making  angles  with  the  meridi¬ 
ans  of  510  3§/  9". 

For,  let  2;  reprefent  the  merid.  diff.  of  lat.  between  two  places  on 
the  rhumb  of  450  *,  or  it’s  equal,  the  difference  between  the  logarithmic 
tangents  of  the  half-complements  of  the  latitudes  of  thofe  places,  efti- 
mated  either  in  parts  of  the  radius ,  or  in  minutes  of  a  degree.  Then, 

As  the  circumference  in  parts  of  the  radius  =  62831,853,  £jV. 

To  the  circumference  in  minutes  of  a  degree  =  21600. 

So  is  a  meridional  diff.  of  lat.  in  parts  of  the  radius  =  z. 

To  a  merid.  diff.  of  lat.  in  minutes  of  a  degree,  =  0,34377468,  &c« 
x  z.  ' 

Whofe  correfponding  rhumb  is  different  from  that  which  2;  belonged 
to  •,  and  the  angle  which  this  rhumb  makes  with  the  merid.  will  be 
found  by  the  following  analogy  from  art .  7. 

As  the  meridional  diff.  of  lat.  on  one  rhumb  ~  0,34377468,  &c,  z. 

To  the  merid.  diff.  of  lat.  on  a  rhumb  of  450,  =  2;. 

So  is  the  natural  tangent  of  the  rhumb  of  450,  =  10000. 

To  the  natural  tangent  of  the  other  rhumb,  =  29088,821,  &c. 

Which  tangent  anfwers  to  710  i/  42";  and  this  is  the  angle  that  the 
rhumb  line  makes  with  the  meridians,  on  which  the  differences  of  the 
logarithmic  tangents  of  the  half-complements  of  the  latitudes,  in  Napier's 
form,  are  the  true  differences  of  longitudes  eftimated  in  fexagefimal 
parts  of  a  degree. 

Now  Napier's  logarithms  being  to  Briggs' s  as  2,30258,  &c.  is  to  1. 

Therefore,  2,30258,  &c,  :  1  ::  29088,821,  &c.  :  12633,114,  &c.% 
which  is  the  tangent  of  510  38'  9";  and  in  this  angle  are  the  meridians 
interfered  by  that  rhumb,  on  which  the  differences  of  Briggs's  logarith¬ 
mic  tangents  of  the  half-complements  of  the  lat.  are  the  true  differences 
of  longitudes  correfponding  to  thofe  latitudes. 

The  dff.  between  Briggs’j  logarithmic  tangents  of  the  half  complements  Article  X, 
of  the  latitudes  of  any  two  places,  to  the  merid.  dff.  of  lat.  in  minutes 
between  thofe  places-,  is  in  the  confiant  ratio  of  1263,3,  &c.  to  1  j  or  of 
1  to  0,0007915704,  &c. 
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For  Briggs’s  logarithmic  tangents  are  as  the  differences  of  longitudes  on 
the  rhumb  ( A )  of  510  38'  9"  •,  whofe  natural  tangent  is  1263,3,  &V. 

The  nautical  meridian  is  a  fcale  of  longitudes  on  the  rhumb  [B)  of  450 
by  Art.  VI.  whofe  tangent  being  equal  to  the  radius ,  may  be  expreffed 
by  unity.  And  the  differences  of  long,  to  equal  differences  of  latitudes  on 
different  rhumbs,  being  to  each  other  as  the  tangents  of  the  angles  thofe 
rhumbs  make  with  the  meridians.  Therefore, 

As  the  tangent  of  A  ( 510  38'  cj')  ±=  1,2633,  &c. 

To  the  tangent  of  B  (4 50)  ==  1,0000  ; 

So  is  the  difference  of  long,  on  A ,  or  the  diff.  between  the  logarithmic 

tangents  of  the  half  co-latitudes  of  two  places 
To  the  diff  of  longitudes  on  B ,  or  the  merid.  difference  of  latitudes  of 

thofe  places. 

And  hence  arife  the  rules  which  are  given  in  nautical  works,  for  find¬ 
ing  the  meridional  parts  by  a  table  of  common  logarithmic  tangents. 

This  curious  difcovery  of  Dr  Halley* s,  joined  to  that  excellent  thought 
of  his,  of  delineating  the  lines,  fhewing  the  variation  of  the  compafs  on 
the  nautical  chart,  are  fome  of  the  very  few  ufeful  additions  made  to  the 
art  of  navigation  within  the  laft  150  years  :  for  if  befide  thefe,  we  except 
the  labours  ol  that  ingenions  artift  Mr  Richard  Norwood ,  who  improved 
the  art  by  adding  to  it  the  manner  of  failing  in  a  current,  and  by  finding 
the  meafure  of  a  degree  on  a  great  cicle,  the  Theory  of  Navigation  will 
be  found  nearly  in  the  fame  ftate  in  which  it  was  left  by  that  eminent 
mathematician  Mr  Edward  EFright  \  who,  about  the  year  1600,  pub- 
lifhed  the  principles  on  which  the  true  nautical  art  is  founded  ;  and  fhewed, 
what  does  not  appear  to  have  been  known  before,  how  to  eftimate  a  fhip’s 
true  place  at  fea,  as  well  in  long,  as  in  lat.  by  the  ufe  of  a  table  of  me¬ 
ridional  parts,  firft  made  by  himfelf,  and  conftrudted  by  the  conffant  ad¬ 
dition  of  the  fecants,  and  which  differs  almoft  infenfibly  from  fuch  a 
table  made  on  Dr  Halley* s  principles,  contained  in  the  preceding  articles. 

I  fhall  conclude  this  difcourfe  with  an  article,  which  altho5  it  be  fome- 
what  foreign  to  the  preceding  fubjedt,  yet,  as  it  was  difcover’d  while  I 
was  contemplating  fome  part  thereof,  and  perhaps  is  not  exhibited  in 
the  fame  view  by  others,  it  may  not  be  improper  to  annex  it  in  this 
place  .  which  is  to  demonftrate  this  common  logarithmic  property, 
that  the  fluxion  of  a  number  divided  by  that  number,  is  equal  to  the  fluxion 
of  the  Napierian  logarithm  of  that  number . 

16et  BEG  be  a  logarithmic  ipiral,  cutting  it’s  rays  at  angles  of  450 : 

then,  if  j! E  be  taken  as  a  number,  BC  will  be  it’s  Napierian  or  hyper¬ 
bolic  logarithm.  r 

Alfo,  let  CD  exprefs  the  fluxion  of  the  logarithm  B  C  ;  and  the  cor- 
re  ponding  fluxion  of  the  numoer  AE ,  will  be  reprefented  by  EG,  or 
it  s  equal  FE  ;  as  the  angles  PEG  and  FGE  are  equal 

Now,  AC  :  CD  ::  AE  :  ( EF  EG. 

FG 

Therefore  CD  =  —  x  AB. 


And 
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And  if  AB  be  taken  as  the  unit  or  term  from  whence  the  numbers 
begin  : 

FG 

Then  CD  —  &  E.  D. 

Ah 

VI.  A  AAA  reprefent  a  trunk  of  timber,  with  a  fquare  hollow,  through  A  machine 
the  centre  of  which  paffes  the  fquare  piece  of  timber  BB.  for  founding 

A  groove  on  each  fide,  in  which  are  placed  the  two  pieces  of  iron  CC-,  tye  ^ea  at  any 
the  foot  of  each  retting  on  the  pins  DD,  that  pals  through  the  trunk ;  a„y  pa°rt 
the  upper  part  of  the  irons  are  hooked  to  an  iron  pin  at  A,  which  paf-  vented  by  Ma¬ 
lts  through  the  fquare  piece  BB,  which  piece  is  hollowed  between  H)°*  Wm- 
and  H,  for  the  hooks  of  the  irons  CC  to  pafs  up  and  down.  Coolc 

When  the  weight  F  touches  the  ground,  the  two  irons  CC  fink  the  trunk  yfra  lJ0ya*e 
to  C,  which  unhooks  them  at  E ;  whereupon  they  fall  off,  and  leave  to  Georgia, 
the  trunk  at  liberty  to  float  or  rife  up  again  to  the  furface.  N°.  479  p. 

A  machine  of  thefe  dimenfions,  loaded  with  an  iron  ball,  F,  of  12  I4^  A^r‘ 
pounds  weight,  being  let  down  in  water  100  fathoms  deep,  will  go  down  **  6 
to  the  bottom,  and  the  trunk  will  return  in  i/  3".  jented  April 

10.  1746. 
Fig.  60. 


CHAP.  VIL 


MUS  IC . 


LIN  compliance  with  your  requett,  I  here  fend  you  forne  of  my  Ofthevari- 
1  thoughts  on  the  various  genera  and  fpecies  of  the  Greek  Mufic.  ous  Genera 
What  they  were,  and  how  far  the  dodtrine  of  the  Ancients  in  this  refpedt  and  Species 
is  reconcileable  with  the  true  nature  of  mufical  founds,  are,  you  know,  An 

queftions  which  have  not  a  little  perplexed  the  learned.  ^iems 

That  mufical  intervals  are  founded  on  certain  ratio's  or  proportions/^  Jbferva- 
exprefiible  in  numbers,  is  an  old  difcovery.  Nobody  is  better  acquainted  ti°ns  concern - 
with  thefe  proportions  than  yourfelf;  and  I  am  not  a  little  obliged  to  you 
for  the  light  you  have  herein  given  me.  It  is  well  known,  that  all  mufical 
ratio  s  may  be  analyfed  intf)  the  prime  numbers  2,  3,  and  5  ;  and  that  all  John  Chrirto- 
intervals  may  be  found  from  the  odlave,  fifth  and  third  majors  which  re-  pherPepufchr 
fpedlively  correfpond  to  thofe  numbers.  Thefe  are  the  Muficians  elements,  ^ 

from  the  various  combinations  of  which  all  the  agreeable  variety  of  relations  de 

of  founds  refult.  This  fy  ftem  is  fo  well  founded  on  experience,  that  we  may  Moivre,  F . 
look  upon  it  as  the  ftandard  of  truth.  Every  interval  that  occurs  in  Mufic  R.  S’.  N°. 
is  good  or  bad,  as  it  approaches  to,  or  deviates  from,,  what  it  ought  4Sl*  P;  2 66. 
to  be  on  thefe  principles.  The  do&rine  of  fome  of  the  Ancients-  feems  ^5  ^  . 

different.  Whoever  looks  into  the  numbers  given  us  by  Ptolemy,  will  lfac* 
not  only  find  the  primes  2,  3,  and  5,  but  7,  11,  &c.  introduced.  Nay  1746 -here 

he  printed  with* 
alteration*; 
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he  Teems  to  think  all  fourths  good,  provided  their  component  intervals 
may  be  expreffed  by  fuperparticular  ratio’s.  But  thefe  arejuftly  explo¬ 
ded  conceits ;  and  it  Teems  not  improbable,  that  the  contradictions  of 
different  numerical  hypotheTes,  even  in  the  age  of  Arifioxenus ,  and  their  in- 
confiftency  with  experience,  might  lead  him  to  rejed  numbers  altogether. 
It  is  pity  he  did  :  had  he  made  a  proper  ufe  of  them,  we  fhould  have 
had  a  clearer  inlight  into  the  Mufic  of  his  times.  However,  what  re¬ 
mains  of  the  writings  of  this  great  Mufician,  joined  to  my  own  obferva- 
tion  and  experience,  has  enabled  me,  I  hope,  to  throw  Tome  light  upon 
the  obfeure  fubjed  of  the  ancient  fpecies  of  Mufic. 

By  the  manner  in  which  Euclid  and  others  find  the  notes  of  their  fcale, 
it  muft  have  been  compofed  of  tones  major ,  and  limma' s.  Hence  the 
feven  intervals  of  one  odave  would  be  thus  expreffed  in  numbers, 

-236992.5699  . 

TTl-j  'tJ  I’  T+T5  T5  T* 

Some  modern  authors  have  from  this  inferred  the  imperfection  of  the 
Creek  Mufic.  They  alledge  we  here  find  the  ditonus ,  or  an  interval  equal 
to  two  tones  major ,  expreffed  by  inftead  of  the  true  third  major  ex¬ 
preffed  by  4.  As  there  can  be  no  queftion  of  the  beauty  and  elegance  of 
the  latter,  the  former  therefore  muff  be  out  of  tune,  and  out  of  tune  by  a 
whole  comma,  which  is  very  fhocking  to  the  ear.  In  like  manner  the 
trihemitone  of  the  Ancients  falls  fhort  of  the  third  minor  by  a  comma  ; 
which  is  alfo  the  deficiency  of  their  hemitone  or  limma ,  from  the  true  femi- 
tone  majors  fo  effential  to  good  melody.  Thefe  errors  would  make  their 
fcale  appear  much  out  of  tune  to  us.  This  I  readily  grant ;  and  add,  that 
it  appeared  out  of  tune  to  them  ;  fmee  they  exprefsly  tell  us,  that  the  in¬ 
tervals  lefs  than  the  diatejfaron  or  fourth,  as  alfo  the  intervals  between  the 
fifth  and  odave,  were  diffonant  and  difagreeable  to  the  ear.  Their  fcale, 
which  has  been  called  by  Tome  the  feala  maxima ,  was  not  intended  to 
form  the  voice  to  Ting  accurately,  but  was  defigned  to  reprefent  the 
fyftem  of  their  modes  and  tones,  and  to  give  the  true  fourths  and  fifths 
of  every  key  a  compofer  might  choofe.  Now  if,  inftead  of  tones  major 
and  limma' s,  we  take  the  tones  major  and  minor ,  with  the  femitontmajor^ 
as  the  moderns  contend  we  fhould,  we  fhall  have  a  good  fcale  indeed^ 
but  a  fcale  adapted  only  to  the  concinnous  conftitution  of  one  key  ; 
and  whenever  we  proceed  from  that  into  another,  we  find 
lome  fourth  or  fifth  erroneous  by  a  comma.  This  the  Ancients  did  not 
admit  of.  If,  to  diminifh  fuch  errors,  we  introduce  a  temperature, 
we  fhall  have  nothing  in  tune  but  the  odave.  We  fee  then  the  fcale  of 
me  Ancients  was  not  aeftitute  of  reafon  ;  and  that  no  good  argument  a- 
gainft  the  accuracy  of  their  pradice  can  from  thence  be  formed. 

It  was  ufual  among  the  Greeks  to  confider  a  defending  as  well  as  an 
afeending  fcale  ;  the  former  procedi ng  from  acute  to  grave,  precifely  by 
the  fame  intervals  as  the  latter  did  from  grave  to  acute.  The  firft  found 
in  each  was  the  P r ojlambanomenos.  The  not  diftinguifhing  thefe  two  feales 
has  led  feveral  learned  Moderns  to  fuppofe,  that  the  Greeks ,  in  fome 
centuries,  took  the  Pr ojlambanomenos  to  be  the  loweft  note  in  their  fyftem  ; 

and. 
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and,  in  other  centuries,  to  be  the  higheft.  But  the  truth  of  the  matter 
is,  that  the  Projlambanomenos  was  the  loweft,  or  higheft  note,  according 
as  they  confidered  the  afcending,  or  defending  fcale.  The  diftindtion  of 
thefe  is  conducive  to  the  variety  and  perfection  of  melody  ;  but  I  never 
yet  met  with  above  one  piece  of  Mufic,  where  the  compofer  appeared  to 
have  any  intelligence  of  this  kind.  The  compofttion  is  about  150,  or 
more,  years  old,  for  four  voices ;  and  the  words  are,  Vobis  datum  eft 
no f cere  myfterium  regni  Dei ,  cater  is  autem  in  parabolis  ;  ut  videntes  non 
videant ,  &  audientes  non  intelligant.  By  the  choice  of  the  words,  the  au¬ 
thor  feems  to  allude  to  his  having  performed  fomething  not  commonly 
underftood. 

I  fhall  here  give  you  an  octave  only  of  the  afcending  and  defcending 
fcales  of  the  diatonic  genus  of  the  Ancients,  with  the  names  for  their 
feveral  founds,  as  alfo  the  correfponding  modern  letters. 


A 

Afcending. 

9 

Profiambanomenos 

Defcending. 

s 

g 
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T 
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Hypate  Hypaton 

~9 
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Parhypate  Hypaton 
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Hypate  Mefon 
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ITT 
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Parhypate  Mefon 
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Lychanos  Mefon 
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a 

IT 

Mefe 

9 

G 

Where  you  fee  the  fame  Greek  names  ferve  for  the  founds  in  the  afcend¬ 
ing  and  defcending  fcales. 

In  the  octave  here  given,  four  founds,  viz.  the  Projlambanomenos ,  Hy¬ 
pate  Hypaton ,  Hypate  Mefon ,  and  Mefe ,  were  called  ftabiles ,  from  their 
remaining  fixed  throughout  all  the  Genera  and  Species. 

The  other  four  founds  being  the  Parhypate  Hypaton ,  Lychanos  Hypaton 
Parhypate  Mefon ,  and  the  Lychanos  Mefon ,  were  called  mobiles ,  becaufe 
they  varied  according  to  the  different  fpecies  and  varieties  of  Mufic. 

I  come  now  to  determine  the  queftion,  what  thefe  different  genera  and 
fpecies  were.  You  know,  that  by  genus,  and  fpecies  was  underftood  a  d'i- 
vifion  of  the  diatejfaron ,  containing  4  founds,  into  3  intervals.  The  ,■ 
Greeks  conftituted  3  genera ,  known  by  the  names  of  enharmonic ,  chroma - 
tic,  and  diatonic.  The  chromatic  was  fubdivided  into  3  fpecies,  and  the 
diatonic  into  2.  The  3  chromatic  fpecies  were  the  chromaticum  molle,  the 

fefquialterum 3 
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fefquidterum ,  and  the  torn  am.  The  2  diatonic  fpecies.  were  the  diatom- 
'cum  molle ,  and  the  intenfum  j  fo  that  they  had  fix  fpecies  in  all.  Some 
of  thefe  are  in  ufe  among  the  Moderns,  but  others  are  as  yet  unknown  in 
theory  or  practice. 

I  now  proceed  to  define  all  thefe  fpecies,  by  determining  the  intervals, 
of  which  they  feverally  confided  ;  bcgining  by  the  diatonicum  intenfum, 
as  the  mod  eafy  and  familiar. 

The  diatonicum  intenfum  was  compofed  of  two  tones,  and  a  femitone  : 
but,  to  fpeak.exadtiy,  it  confids  of  a  femitone  major,  a  tone  minor,  and 
a  tone  major .  This  is  in  daily  practice  ;  and  we  find  it  accurately  defi¬ 
ned  by  Didymus  in  Ptolemy's  Harmonics  publifhed  by  Dr  W 'ollis. 

The  next  fpecies  is  the  diatonicum  molle ,  as  yet  undifcovered,  as  far  as 
appears  to  me,  by  any  modern  author.  It’s  component  intervals  are, 
the  femitone  major ,  an  interval  compofed  of  two  femitones  minor ,  and 
the  complement  of  thefe  two  to  the  fourth,  being  an  interval  equal  to  a 
tone  major,  and  an  enharmonic  diefis . 

The  third  fpecies  is  the  chromaticum  tonidum,  it’s  component  inter¬ 
vals  are,  a  femitone  major,  fucceeded  by  another  femitone  major  ;  and, 
ladly,  the  complement  of  thefe  two  to  the  fourth,  commonly  called  a 
fuperfiuous  tone. 

The  fourth  fpecies  is  the  chromaticum  fefqui  alterum,  which  is  condi¬ 
tu  ted  by  the  progreffion  of  a  femitone  major,  a  femitone  minor,  and  a 
third  minor .  This  is  mentioned  by  Ptolemy ,  as  the  chromatic  of  Didymus, 
Examples  among  the  Moderns  are  frequent. 

The  fifth  fpecies  is  the  chromaticum  molle.  It’s  intervals  are  two  fub- 
fequent  femitones  minor ,  and  the  complements  of  thefe  two  to  the  fourth  *, 
that  is,  an  interval  compounded  of  a  third  minor ,  and  an  enharmonic 
diefis.  This  fpecies  I  never  met  with  among  the  Moderns. 

The  fixth  and  laft  fpecies  is  the  enharmonic.  Salinas  and  others  have 
determined  this  accurately.  It5s  intervals  are,  the  femitone  minor ,  the 
enharmonic  a ,  diefis  and  the  third  major . 

Examples  of  four  of  thefe  fpecies  may  be  found  in  modern  practice. 
But  I  do  not  know  of  any  Theorift  who  ever  yet  determined  what  the 
chromaticum  toniaum  of  the  Ancients  was :  nor  have  any  of  them  perceiv¬ 
ed  the  analogy  between  the  chromaticum  fefqui alt erum  and  our  modern 
chromatic .  The  enharmonic,  fo  much  admired  by  the  Ancients,  has  been 
little  in  ufe  among  our  Muficians  as  yet.  As  to  the  diatonicum  intenfum 
it  is  too  obvious  to  be  miftaken.  - 

Arifioxenus  and  others  often  mention  the  tone  as  divided  into  4  parts, 
and  the  femitone  into  2-,  thereby  making  10  divifions  or  diefes  in  the 
fourth.  And  this  is  true,  if  we  confider  thefe  founds  in  one  tenfion ;  that 
is,  either  afcending  or  defending  :  but,  accurately  fpeaking,  when  we 
confider  all  the  diefes  or  divifions  of  the  fourth,  both  afcending,  and  de¬ 
fending,  we  fliall  find  13;  5  to  each  tone,  and  3  to  the  femitone  major , 
But  then  it  is  to  be  obferved,  that  fome  of  thefe  divifions  will  be  lefs  than 
the  enharmonic  diefis :  for,  if  we  divide  the  femitone  major  into  the  femi¬ 
tone 
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tone  minor ,  and  enharmonic  diefis  :  afcending,  for  inftance,  J?,  E ,  F1, 
and  then  divide  in  like  manner  defcending,  f7,  i  f7,  E ,  we  fhall  have  the 
femitone  divided  into  three  parts  thus,  E,  tF,  >$<E,  F ;  where 

the  interval  between  t  F  and  £,  is  lefs  than  the  enharmonic  diefis  be¬ 
tween  E  and  fcF  and  between  >^C  E  and  F ,  is  as  eafily  proved. 

Now,  if  we  fuppofe  thefe  fmall  intervals  equal,  by  increafing  the  lead: 
divifion,  and  diminifhing  the  true  enharmonic  diefis ,  we  fhall  then  have 
a  fourth  divided  into  13  equal  parts ;  and,  confequently,  the  odlave  di¬ 
vided  into  3  fuch  equal  parts  *,  which  gives  us  the  celebrated  temperature 
of  Huygens ,  the  mod:  perfedt  of  all. 

From  this  it  appears,  that  the  divifion  of  the  odtave  into  31  parts, 
was  necefTarily  implied  in  the  dodtrine  of  the  Ancients.  The  firft  of  the 
Moderns  who  mentioned  fuch  a  divifion  was  Don  Vincentino ,  in  his  book 
intitled  L'  Antica  Mufica  ridotta  alia  moderna  prattica ,  printed  at  Romey 
1555,  f°h°-  An  inftrument  had  been  made  according  to  his  notion  *, 
which  was  condemned  by  Zarlino  and  Salinas ,  without  fufficient  reafdn. 
But  Mr  Huygens ,  having  more  accurately  examined  the  matter,  found  it 
to  be  the  bed:  temperature  that  could  be  contrived.  Though  neither  this 
great  Mathematican,  nor  Zarlino ,  Salinas ,  nor  even  Don  Vincentino ,  feem 
to  have  had  a  diftindt  notion  all  thefe  31  intervals,  nor  of  their  names, 
nor  of  their  necefiity  to  the  perfection  of  Mufic. 

I  mud:  obferve  to  you,  that  I  received,  fome  time  ago,  a  manufcript 
from  Florence ,  where  a  Mufician  of  that  city  had  rightly  named  thefe  in¬ 
tervals  of  the  odtave.  I  found  their  names,  you  know,  many  years  ago. 

In  Huygens's  temperature  the  tones  are  all  equal  :  but,  in  a  true  and 
accurate  pradtice  of  finging,  they  are  not  fo.  And  I  muft  add,  that  the 
tone  divided  in  every  fpecies  muft  be  the  tone  minor  •,  for  the  divifion 
of  the  tone  major  is  harlh  and  inelegant.  So  that,  in  the  divifion  of  the 
fourth,  it  is  to  be  obferved,  that  in  every  fpecies,  the  tone  major  muft 
either  be  an  undivided  interval,  or  make  part  of  one. 

You  may  perhaps  wonder  how  the  foregoing  dodtrine  can  be  found 
in  the  writings  of  the  Ancients,  fince  the  diftindtion  of  tones  into  major 
and  minor  is  no  where  mentioned  in  their  writings.  But  it  is  to  he  ob¬ 
ferved,  that  tho*  the  terms  do  not  occur,  yet  the  thing  itfelf  was  not 
unknown  to  them.  I  own,  they  have  not  exprefied  themfelves  fully  ; 
yet,  from  the  whole  of  their  writings  come  to  our  hands,  I  think  the 
dodtrine  before  laid  down  may  be  well  fupported.  But,  as  it  would  re¬ 
quire  fome  time  to  put  this  in  a  juft  light,  I  muft  defer  it  to  another 
opportunity.  v 


II.  I  think  the  inclofed  paper  is  the  effedt  of  great  ingenuity  and  4  letter  from 
much  thought  *,  and  as  the  fubjedt- matter  of  it  may  tend  to  give  great  ^ 

improvement  and  pleafure  to  many,  not  only  in  our  own  country,  but  s  $u*rgeo„ 
every- where,  I  hope  my  prefenting  it  may  not  be  thought  improper,  that  St  Bartnolo- 
it  may  thereby  be  printed  and  publifhed  to  the  world.  mew's  Hof 
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/7  paper  of  the  It  was  invented  and  written  by  Mr  Creeds  a  Clergyman,  who  was 
hte  Rev  Mr  efteemed,  by  thofe  who  knew  him,  to  be  a  man  well  acquainted  with 
Creed,  con-  ^  ^nds  of  mathematical  knowledge.  And  was  fent  me  by  a  gentleman 
chiniUnviof  very  diftinguifhed  merit  and  worth. 


down  extem¬ 
pore  Volunta¬ 
ries,  or  other 
pieces  of  Mu¬ 
fic.  N°.  483. 
p.  445.  Mar. 

&c.  1747- 
Read  Mar. 

I  2.  1746-7. 

Maxim  I. 


A  demonftration  of  the  poffibility  of  making  a  machine  that  J hall  write  ex¬ 
tempore  Voluntaries,  or  other  pieces  Mufic,  as  faft  as  any  mafter 
Jhall  be  able  to  play  them  upon  an  organ,  harpficord,  &c.  and  that  in  a 
character  more  natural  and  intelligible ,  and  more  exprejfive  of  all  the  varie¬ 
ties  thofe  inftruments  are  capable  of  exhibiting ,  than  the  char  after  now 
in  ufe. 

All  the  varieties  thofe  inftruments  afford  fall  under  thefe  3  heads  : 
Firft,  The  various  durations  of  founds,  commonly  called  minims,  crotchets , 
&c.  Secondly ,  The  various  durations  of  filence,  commonly  called  refts. 
i thirdly ,  The  various  degrees  of  acutenefs  or  gravity  in  mufical  founds,  as 
A  re ,  B  mi ,  &c.  . 


Maxim  II.  Strait  lines,  whofe  lengths  are  geometrically  proportion’d  to  the  vari¬ 
ous  durations  of  mufical  founds,  will  naturally  and  intelligibly  reqrefent 
thofe  durations.  Ex.  gr. 


=  O 


The  firft  (being  2  inches)  reprefetfts  a  femibreve. 

The  fecond  is  1  inch,  and  denotes  a  minim . 

The  third  is  half  an  inch,  and  fignifies  a  crotchet. 

The  fourth  is  a  quarter,  and  anfwers  to  a  quaver. 

The  fifth  is  an  eighth,  and  ftands  for  a  femiquaver . 

Maxim  III.  The  quantity  of  the  blank  intervals,  or  difcontinuity  of  the  lines,  will 
exactly  reprefent  the  duration  of  filence  or  refts.  Ex.  gr. 

-  —  =  <)t  1 

- 1 - =  y\y>\ 


Maxim  IV.  The  different  degrees  of  Mufical  founds,  as  Gamut*  A  re ,  B  nri ,  &c. 

may  be  reprefented  by  the  different  fituations  of  thofe  black  lines  upon 
pig.  61.  the  red  ones  or  faint  ones. 

Problem.  Eo  make  a  machine  to  write  Mufic  in  the  aforefaid  character,  as  faft  as  it 

can  be  play' d  upon  the  organ  or  harpficord ,  to  which  the  machine  is 
fixed. 


That 
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That  a  cylinder  may  be  made  by  the  application  of  a  circulating,  not  Pbjlulatum. 
a  vibrating,  pendulum ,  to  move  equally  upon  ids  axis  the  quantity  or  1  inch 
in  a  fecond  of  time,  which  is  about  the  duration  of  a  minim  in  allegro's ; 

Suppofe  the  cylinder  a  to  be  fuch,  and  to  move  under  the  keys  of  an  Fig  62. 
organ,  as  c,  d ,  and  nail  points  under  the  heads  of  the  keys,  it  is  ma- 
nifeft,  that  if  an  organift  play  a  minim  upon  r,  that  is,  if  he  prefs  down 
c  for  the  fpace  of  a  fecond,  the  nail  will  make  a  fcratch  upon  the  cylin¬ 
der  of  1  inch  in  length,  which  is  my  mark  for  a  minim. 

Again,  if  he  reft  a  crotchety  that  is,  if  he  ceale  playing  for  the  fpace 
of  half  a  fecond,  the  cylinder  will  have  moved  under  the  nails  half  an 
inch  without  any  fcratch  ;  but  if  the  organift  next  preffeth  down  d  for 
the  fpace  of  half  a  fecond,  the  nail  under  d  will  make  a  fcratch  upon  the 
cylinder  half  an  inch  long,  which  is  my  mark  for  a  crotchet .  It  will 
likewife  be  differently  fituated  from  the  fcratch  that  was  made  by  c, 
and  confequently  diftinguifhed  from  it  as  much  as  the  notes  now  in  ufe 
are  from  one  another  by  their  different  fituation  in  the  lines.  {Vide 
Fig.  61.) 

Thefe  thfee  inftances  include  all  that  can  be  performed  upon  an  organ, 

&c.  (Maxim  I.) 

Therefore  it  is  already  demonftrated,  that  whatever  is  play’d  upon  the 
organ  during  one  revolution  of  the  cylinder  a  {Fig.  62.)  will  be  infcribed 

upon  it  in  intelligible  charadters. - 1  proceed  to  ftiew  how  this  operation 

may  be  continued  for  a  long  time. 

In  Fig.  63.  aa9  c ,  d9  are  the  fame  as  in  Fig.  62.  Let  #  be  a  long  Fig.  63, 

fcroll  of  paper  wound  upon  fuch  a  cylinder  as  2.  Let  eee  e  be  the  fame 
fcroll  brought  over  the  cylinder  a  a,  to  be  wound  upon  the  cylinder y 
as  faft  as  the  motion  of  a  a  ( which  is  determined  by  a  pendulum)  will 
permit. 

It  is  manifeft,  that  whatever  is  play’d  upon  the  organ  during  the  wind¬ 
ing  up  of  yy  will  be  written  on  the  fcroll  by  the  pencils  c,  d ,  &c. 

All  the  graces  in  Mufic  being  only  a  fwift  fucceftion  of  founds  of 
minute  duration,  will  be  expreffed  by  the  pencils  by  fmail  hatches  geome- 
trically  proportion’d  to  thofe  durations.  Ex.  gr. 

t  >  «  *  •  '  '  tf 
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A  lingle  Beat  - 

A  double  Beat  —  - - — 


A  Shake 


A  7 urn 


♦ 


A  Tingle  Backfall 
A  double  Backfall 
A  Shake  and  Turn 
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If  a  line  commence  exa&ly  over  or  under  the  termination  of 
another,  it  is  an  indication  of  a 
Jlur  \  as 

So  a  fmall  interval  indicates  the 
contrary  *,  as 


flat  or  {harp  notes  are  implied  by  their  fituation  on  the  red  lines ; 
the  natural  notes  being  always  drawn  between  them,  viz.  in  the  fpaces. 
(Vide  Fig  61  ) 

The  fcroll  may  be  prepared  before-hand  with  red  lines  to  fall  under 
their  refpe&ive  pencils.  It  is  the  fureft  way  to  rule  them  after ;  though 
it  is  feafible  or  poflible  to  contrive  that  they  may  be  ruled  the  fame  in¬ 
flant  the  Mufic  is  writing. 

The  places  of  the  bars  may  be  noted  by  two  fupernumerary  pencils, 
with  a  communication  to  the  hand  or  foot  of  a  perfon  beating  time. 

Grave  Mufic  from  brifk,  (low  from  fall,  &c.  will  be  better  diftin- 
gulfhed  by  this  machine,  than  in  the  ordinary  way  by  the  words  Adagio , 
Allegro ,  Grave ,  Prefto ,  &c.  for,  by  thefe  words,  we  only  know  in  ge¬ 
neral  this  muft  be  (low  or  fad,  but  not  to  what  degree,  that  being  left  to 
the  imagination  of  the  performer ;  but  here  I  know  exactly  how  many 
notes  muft  be  play’d  in  a  fecond  of  time;  viz.  as  many  as  are  contain’d 
in  i  inch  of  the  fcrol \per  poftulatum. 

Laftly,  whereas,  in  the  ordinary  way  of  writing  Mufic,  you  have 
either  no  character  for  graces,  or  fuch  as  do  not  denote  the  time  and 
manner  of  their  performance,  here  you  have  the  the  minuteft  particles  of 
found  that  compofe  the  moft  tranfient  graces  mathematically  delineated. 

N.  B.  Though,  to  facilitate  the  demonftration,  I  fuppofe  the  pencils  to 
be  fixed  under  the  heads  of  the  keys,  and  confequently  to  require  a 
very  broad  fcroll  to  pafs  under  them  ;  yet  I  intend  the  pencils  a  more 
commodious  fituation,  viz.  the  motion  of  the  keys  to  be  communica¬ 
ted  by  imall  rods  to  them  (which  I  know  better  how  to  do  than  to  de- 
fcribe,  the  fcheme  would  be  fo  perplex’d).  The  pencils  are  to  be 
made  of  fteel,  and  ranged  in  clofe  order  like  the  teeth  of  a  fmall  comb, 
fo  that  a  very  narrow  lcroil  will  do.  I  can  prepare  the  paper  to  re¬ 
ceive  a  very  black  impreflion  from  the  pencils  at  fo  cheap  a  rate,  that, 
at  the  expence  of  6  d.  in  paper,  I  can  take  in  writing  all  the  Mufic 
that  the  Iwifteft  hand  (hall  be  able  to  play  in  an  hour. 
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PHYSIOLOGY ,  METEOROLOGY,  P  NE  U  MAT  I CKS. 

I.  i.  electrical  fparks  from  metals,  fuch  as  iron  and  fil- 

1  vernare  capable  of  kindling  all  fuch  fluids  as  may  be 
otherwife  kindled  by  aCtual  flame.  And  this  experi¬ 
ment  fucceeds  bed,  when  the  -Quinta  ejentia  vegetabilis 
is  held  in  a  fpoon  under  the  crofs  of  a  fword,  whofe 
point  is  turned  towards  the  electrifying  glafs  (Tab.  II.  Fig.  4.)  *  In 
like  manner,  the  fame  fpirits  may  eafily  be  fet  on  fire,  by  the  fparks 
proceeding  from  an  eledtrified  tube  of  tin. 

This  experiment  with  the  fparks  coming  from  metals  when  %  made 
eleCtric,  was  firft  made  by  Dr  Ludolph ,  of  Berlin  ^  who,  toward  the 


*  In  the  Author’s  original  book. 
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2j0  An  AbjlraZl  concerning  Electricity* 

Art 7c,  beginning  of  the  prefent  year  1744,  kindled,  with  the  fp arks  excited 
to  Art.  79.  '  by  the  friction  of  a  glafs  tube,  the  ethereal  fpirits  e/Frobenius.  This 
N°;  474  P-  was  bone  at  the  opening  of  the  Royal  Academy ,  and  in  the  prefence  of 
Tome  hundreds  of  perfons.  This  account  was  not  only  related  in  the 
ReadNol.  Berlin  Gazette ,  of  the  30th  of  May  laft  *,  but  has  been  fince  confirmed 
22.  1744.  by  feveral  letters,  fent  from  Berlin  x.o  Leipfic,  to  Count  Manteuffel ,  im¬ 
mediately  after  the  experiment.  T  '  • 

Mr  Marfcall  who  now  ft u dies  here,  alfo  communicated  to  me  a  let¬ 
ter  he  had  received  from  Berlin  concerning  the  fame ;  and  I  have  fince 
been  alfo  certified  of  it,  by  the  account  of  feveral  men  of  learning,  that 
had  feen  the  experiment  at  Berlin ,  and  that  have  fince  vifited  me  at  this 
place.  Laftiy,  Mr  Reinhart ,  who  came  hither  about  laft  Eafter ,  with 
Count  Zalitjki ,  Great  Chancellor  of  Poland ,  told  me,  that  the  experiment 
was  not  difficult  to  be  made  ;  and  that  the  liquor,  called  Quintgi  ejfentfa 
Wgetabilfs  *,  might  very  readily  be  kindled  by  the  electrical  fparks.  I 
immediately  fent  for  fome  of  that  ellence,  and  found  the  experiment  fuc- 

ceed  to  my  wifh.  t  T  ff  A  j\ 

Red-hot  iron  fets  no  fpirits  on  fire,  tho’  held  very  near  to  thofe  fpirits; 
but  if  that  iron  is  made  eleCtric,  its  eleCfric  fparks  very  readily,  kindle  ail 
weU-f  eCFified  fpirits. 

The  fparks  that  proceed  from  the  body  of  a  man,  made  eleCtrical, 
kindle  fpirits  as  quick  as  thofe  from  electrified  metal,  whether  the  body 
of  the  man  is  rendered  eleCtric  immediately  by  the  glafs  tube,  or  by  the 
intermediate  tube  of  tin. 

I  made  this  experiment  with  fuccefs  upon  myfelf,  before  his  Excellency 
Count  ManteuffeU  at  his  houfe,  about  the  middle  of  laft  May,  in  the 
prefence  of  Proftfifor  Chriftian  Wolf \  of  Hall ,  and  many  others^  Nei¬ 
ther  myfelf,  nor  any  of  the  company,  knew,  at  that  time,  that  the 
eleCtric  fparks,  from  the  body  of  a  man,,  were  capable  of  kindling  fpi¬ 
rits  ;  but,  upon  feeing  the  Quinta  effentia  vegetabilis,  kindled  with  ex¬ 
traordinary  quicknefs,  by  the  fparks  proceeding  from  an  iron  tube  that 
was  rufty,  one  of  the  company  ftarted  the  queftion,  whether  the  fparks, 
from  the  body  of  a  man,  might  not  poffibly  do  the  fame  ?  Upon  which 
I  immediately  ftept  on  to  a  frame,  over  which  blue  filken  lines  were  ex¬ 
tended  :  I  took  hold  with  one  hand  of  the  rufty  iron  tube,  and  held  the 
fingers  of  the  other  over  fome  of  the  Quinta  effentia  *,  and  the  fparks 
from  fny  fingers  immediately  ftruck  with  fuch  violence  into  the  filver 
fpoon  that  held  it,  that  the  eftence  was  in  a  moment  fet  all  in  a  flame. 

This  experiment,  fo  unexpected,  gave  the  greateft  fatisfaCtion  to  all 
the  company  ;  and  an  account  of  it  was  publifhed  in  the  Leipfic  Gazette 
of  the  2 1  ft  of  May  ;  where  it  was  alfo  mentioned,  that  divers  other 
experiments,  with  the  fparks  of  electrified  metal,  had  already  been  made 
both  at  Dantzic ,  and  at  Berlin . 

Dead  fowls,  pork,  and  veal,  both  raw  and  dreft,  may  be  made  eleCtric 
by  a  tin  tube,  or  by  the  hand  of  a  man  ;  infomuch  that  the  fparks,  pro- 

*  i.  e.  rpi?it  of  Wine  fo  highly  re&ified,  as,  being  pour’d  upon  gunpowder,  and  then 
being  fet  on  fire,  will  at  laft  flafti  the  gunpowder.  C.  M. 

ceeding 
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ceeding  from  thofe  feveral  bodies,  will  alfo  kindle  the  fame  efifence.  If 
fuch  fluid  bodies,  as  are  ufuaily  kindled  by  flame,  are  not  fine  enough, 
they  need  only  be  warm’d  a  little  in  the  fpoon :  or  the  fpirits  may  be 
lighted  a  little  before,  and  blown  out  again,  before  they  are  brought  to 
the  eledtrical  body. 

In  this  manner  I  have  kindled,  with  the  eledtrical  fparks,  camphorat¬ 
ed  fpirits  of  wine,  coloured  with  faffron,  the  common  EJfentia  vegeta - 
bilis ;  and  even  French  brandy,  and  corn-fpirits,  only  taking  the  pre¬ 
caution  of  warming  thefe  liquors  a  little  before. 

Even  oil,  pitch,  and  fealing-wax,  may  be  lighted  by  the  eledtric 
fparks,  provided  they  are  before  heated  to  a  degree  that  is  next  to 
kindling. 


2.  After  Mr  Du  Fay  had  difcovered  by  accident,  that  an  electrified  Of  Ekarical 
human  body,  if  touched  by  another  not  eledtrified,  would  emit  fparks/^  ^.Sam- 
that  pricked  pretty  fharply,  thefe  experiments  were  repeated  in  the  Oilman 
univerfity  of  Leipfic ;  and  inftead  of  the  glafstube  which  Mr  Gray  and  prof  puit 
Mr  Du  Fay  ufed,  they  applied  a  glafs  ball,  fuch  as  Mr  Hawkjbee  for-  Ord.  Gotting. . 
merly  ufed  in  his  eledtrical  experiments.  On  this  occafion  it  was  ob-  ln  a  letter  to 
ferved,  that  electrified  bodies,  efpecially  thofe  of  animals  and  metals, 
emitted  afire  fo  drought  hat  not  only  fpirit  of  wine  moderately  warmed,  Gottingen, 
which  fucceeds  very  eafily,  but  alfo  other  inflammable  bodies,  fuch  as  o£l.  iq. 
gunpowder,  pitch,  brimftone,  and  fealing-wax,  being  firft  well  heat-  i74.4.N°.47$. 
ed,  may  be  fet  on  fire.  I  relate  thefe  laft  experiments  on  the  credit  ofP-5  239*  Jan* 
another  ;  but  the  former  I  can  affirm  on  my  own  experience  whilft  the 
glafs  ball,  thro’  which  an  iron  axle  pafies,  is  turned  fwiftly  round,  10>  1744-5, 
there  is  put  upon  it  as  near  as  poffible  an  iron  tube,  made  of  iron  plates 
tinned  over,  near  an  inch  in  diameter,  and  3  or  4  feet  long  ;  and  laid 
horizontally  on  lines  of  blue  fllk :  and  to  keep  the  tube  from  doing  any 
hurt  to  the  glafs  ball  as  it  turns  round,  I  put  into  it’s  hollow  extremity 
fome  bundles  of  various  forts  of  thread,  fome  plain,  and  others  covered 
with  gold  or  fllver,  the  extremities  of  which  whilft  they  touch  the  ball, 
amongft  other  pleafant  phenomena,  make  the  force  in  the  iron  tube 
much  ftronger.  The  other  extremity  of  this  tube  is  held  by  a  man, 
who  ftands  upon  a  cake  of  pitch  2  or  3  inches  thick,  poured  into  a 
wooden  veflfel :  and  then  the  eledtrical  force  is  fo  diffufed  thro’  his  whole 
body,  that  any  part  of  it  will  attract  and  repel  alternately  leaf-gold 
and  other  light  bodies,  and  if  any  part,  either  of  the  iron  tube,  or  of 
the  eledtrified  perfon,  is  touched  by  another  not  eledtrified,  it  will  emit 
fparks,  that  are  extremely  pungent..  It  will  often  happen  alfo,  that  if 
the  eledtrified  perfon  (landing  on  the  pitch  has  a  fword  on,  fparks 
will  be  emitted  from  the  extremity  of  the  (heath,  even  of  their  own 
accord. 

Let  the  perfon  who  ftands  on  the  pitch  hold  a  gold  or  diver  laced 
hat  under  his  arm,  and  let  another  not  eledtrified  touch  the  edging,  and 
he  will  feel  a  fmart  ftroke  and  pain  in  his  arm.  If  a  perfon  not  eiedtri- 
fied  holds  highly  redtified  fpirit  of  wine,  moderately  warmed,  in  a 

fpoon*. 
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fpoon,  and  an  eledtrified  perfon  brings  his  finger,  an  iron,  key,  or  the 
point  of  a  fword  near  the  furface  of  the  fpirit,  it  will  immediately  be 
inflamed.  If  an  electrified  perfon  holds  a  fpoon  with  fpirit  of  wine  in 
his  hand,  and  one  of  the  company  puts  his  finger  near  it,  the  fame 
effeCt  will  follow.  If  2,  3,  or  4,  hand  upon  pitch,  and  join  their  hands, 
or  unite  by  .the  mediation  of  a  cord,  iron  tube,  &c.  the  laft  will  per¬ 
form  the  fame  with  the  firftand  fecond. 

I  do  not  mention  other  newly  difeovered  phenomena,  relating  to  the 
attraction  and  repulfion  of  the  eieCtrified  body.  I  fhall  only  add,  that 
when  the  glafs  ball  is  turned  round,  a  hand  muff:  be  ufed,  that  is  dry, 
and  not  too  hot ;  for  nothing  has  yet  been  found  equal  to  a  human 
hand. 

3.  It  came  into  my  head  Iafb  night,  to  try  whether  th'e  effluvia  of  an 
excited  glafs  tube  would  not  kindle  Phofphorus  ;  and  having  been  ufino- 
my  tube  for  the  fake  of  a  little  exercife,  I  took  a  fmail  bit  of  about  a 
7  of  an  inch  long,  which  has  lain  by  me  thefe  ten  years ;  and  having 
nothing  at  hand  convenient  for  holding  it,  I  roil’d  it  up  in  a  fmail  piece 
of  white  paper  *,  and  applying  •  it  to  the  excited  tube,  it  immediately 
took  fire,  emitting  a  confiderable  quantity  of  flame  and  fmoke  :  after 
fome  time  I  quenched  it,  by  dipping  it  into  water,  which  was  ready 
for -that  purpofe  ;  and  taking  it  out  again  without  Haying  any  lono-er 
than  to  be  fatisfied  it  was  not  on  fire,  I  applied  it  as  before,  when°it 
fuddenly  took  fire,  as  at  fifft  :  this  I  repeated  in  the  fame  manner  for 
6  or  7  times  with  the  like  effeCb  *,  tho’  the  Phofphorus  could  not  be 
drained  of  the  watery  efpecially  as  the  paper  about  it  was  wet. 

The  room  in  which  I  made  the  trial  was  not  abfolutely  dark,  having 
a  dull  fire  (tho’  without  any  candle) :  the  tube  I  ufe  is  about  2  feet  % 
long,  the  diameter  of  the  bore  nearly  one  inch,  the  thicknefs  about  f 
of  an  inch,  hermetically  fealed  at  one  end  (which  fort  are,  by  the  way, 
molt  convenient  for  rubbing) :  the  Phofphorus  was  held  generally  about 
5  inches  from  the  tube  *,  but  once  or  twice  bringing  it  nearer,  I  could 
perceive  a  continued  ray  of  light  from  the  tube  to  the  Phofphorus, 
Some  occaiions  calling  me  away  in  the  midfl,  I  could  not  be  more  ac¬ 
curate  *,  but  I  would  not  omit  to  tell  you  one  obfervation  I  made,  upon 
pretty  Imartly  exciting  the  tube,  that  the  corrufcations  of  light  were 
larger,  more  lubftantial,  and  of  a  more  regular  form  than  I  had  ever 
obierved  them  before,  this  happened,  not  when  the  Phofphorus  was  ap¬ 
plied,  but  in  the  intervals.  Whether  any  of  the  fumes  of  the  Phofpho- 
rus,  which  remained  in  the  room,  might  contribute  hereto,  I  cannot 
tell,  tho  it  is  not  very  likely.  Tho’  I  never  made  many  trials  with 
Phofphorus ,  yet  as  I  am  not  infenfible,  that  fome  folid  kinds  of  it  will 
be  inflamed  by  the  mere  a&ion  oi  the  air  upon  it,  when  it  is  taken  out 
of  the  water  in  which  it  is  ufually  kept ;  I  was  therefore  minded  to  try 
whether  the  air  would  have  that  effed:  upon  mine,  and  accordingly  took 
it  out  ot  the  water,  with  a  forceps ,  and  laid  it  down  on  a  fiielf,  fo  as 
nothing  touch’d  it  but  the  inftrument  which  held  it,  but  I  could  not 
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perceive  the  lead  glimmering  of  light,  tho’  the  place  was  fufBciently 
dark,  after  it  had  lain  there  for  the  fpace  of  half  an  hour,  which  I 
thought  long  enough  to  fatisfy  me,  that  it  was  not  kindled  by  the 
adlion  of  the  air  upon  it  in  the  above-mentioned  experiment. 

A  reprefents  the  tube  which  I  held  in  my  right-hand,  and  excited  Fig*  22. 
with  my  left,  having  on  a  glove,  which  I  find  more  convenient  for  me  .* 
in  rubbing  it.  I  fhould  obferve,  that  my  method  then  was  to  rub  it 
fmartly  for  about  half  a  fcore  times  up  and  down  ;  and  then  giving  it 
one  brifk  ftroke,  beginning  at  the  end  from  me,  upon  difcharging  my 
hand  quick  from  the  tube,  the  corrufcations  of  light  appear’d  as  mark’d 
a  and  j3,‘  both  in  fize  and  form  :  fome  allowance  may  be  thought  rea- 
fonable  to  be  made  for  one’s  judgment  in  fuch  a  cafe,  the  motion  being 
fo  very  fudden,  and  the  phenomenon  fo  foon  difappearing.  But  I  in¬ 
tend  to  repeat  the  experiment  whenever  the  temperature  of  the  air  fhall 
be  favourable,  which  I  don’t  find  it  to  be  this  morning.  I  forgot  to 
mention,  that,  during  this  trial,  I  found  the  effluvia  troublefome  to  my 
eyes  to  a  great  degree,  occafipning  a  very  fenfibleTmarting  pain,  which 
did  not  go  off  for  fome  time;  tho’  I  never  defignedly  brought  the  tube 
near  my  face.  This  was  the  firtt  time  of  ufing  this  tube. 

4.  §  1.  Hollow  glafs  balls,  and  vefTels  of.,  glafs,  which  are  rubbed  New  obferva- 
by  rotation  and  application  of  the  hand,  excite  fuch  an  Eledlricity  in  tions  0«  Elec- 
metals  and  perfons  near  them,  that  the  eledlrical  fparks,  which  are  emit-  J°* 

ted  on  the  approach  of  a  body  void  of  Eledlricity,  burft  out  in  a  continual 

ttream.  *  La t.  Prof/ 

Pub.  Ord.  and  ReElor  of  the  Uninjerfty  of  Leipfic.  Ibid .  p.  307.  Prtf-  Mar.  21.  1744-5. 


§  2.  But  if  the  glafs  tubes  and  vefTels  are  rubbed  up  and  down,  the 
fparks  are  emitted  by  intervals. 

§  3.  For  the  more  convenient  rubbing  of  the  tubes,  I  have  caufed  a  The  hinds  of 
machine  to  be  made  after  the  following  manner.  Four  columns  are  in-  Eledlricity 
ferted  into  a  plank  abed.  On  the  tops  e  h  of  the  2  middle  ones  e  and  excitedh 
/  are  ferewed  little  planks,  the  middle  part  of  which  is  hollowed,  fo  as  p.  z 
to  fit  the  convexity  of  the  glafs  tube.  To  thefe  little  planks  others  of  **' 
the  fame  kind  hollowed  in  like  manner  are  ferewed.  One  of  thefe 
columns  with  its  little  planks  is  reprefented  in  Fig.  3.  where  i  k  fhews 
the  lower  plank,  /  m  the  upper  one,  and  n  o  the  ferews  that  fallen  them.  3* 
The  cavities  of  the  upper  and  lower  plank  are  fo  lined  with  buck-ikin 
and  hair,  as  clofely  to  embrace  the  glafs  tube,  which  is  to  be  drawn 
backwards  and  forwards.  The  extremities  of  the  tube  q  q  are  armed  Fig.  2. 
with  brafs  cafes,  which  are  cemented  to  them. 

To  the  cafes  are  annexed  rings,  to  which  are  fattened  hempen  cords, 
one  of  which  q  r  is  drawn  thro’  a  hole  of  the  column  /  and  the  other 
qf  over  a  pully  x  fattened  to  the  column  y  z.  Then  the  glafs  tube, 
being  drawn  backwards  and  forwards  by  two  perfons,  abundantly  com¬ 
municates  the  Eledlricity  excited  therein  to  an  iron  tube  a  |3,  placed  in 

VOL.  X.  Part  ii.  N  n  nets 
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nets  of  filk.  To  the  extremity  of  the  iron  tube  «,  are  tied  filver 
threads,  which  touch  the  giafs  tube  between  the  two  columns  e  g  and  fb. 

§  4.  And  tho’  the  fparks  excited  by  the  rotation  of  a  giafs  ball  flow 
continually  on  the  furfaces  of  metals ;  yet  thofe  which  anfe  from  giafs 
veflfels  drawn  to  and  fro  are  more  vehemently  pungent,  provided  that 
thefe  veffels  are  of  the  fame  magnitude  with  the  balls,  and  the  giafs  is 
equally  good. 

§  5.  The  electrical  fparks  alfo,  which  are  raifed  on  the  furfaces  of 
metals  by  the  drawing  of  giafs  tubes,  exceed  the  fparks  excited  by  the 
turning  round  of  giafs  veffels. 

§  6.  Giafs  balls  rubbed  by  the  hand  as  they  are  turned,  round  fhew 
more  EleCtricity,  than  by  the  application  of  a  leathern  cufhion. 

§  7.  In  experiments  made  either  by  turning  the  ball,  or  drawing  the 
tube,  there  is  need  of  three  perfons.  But  in  uling  the  Turners  wheel 
there  wants  only  one. 

'■The  method  §  8.  I  call  that  EleCtricity  fimple,  which  is  raifed  by  one  giafs  veffel, 
of  increafing  ball,  or  tube ;  double ,  which  is  raifed  by  2,  triple  by  3,  quadruple  by 
Electricity.  4^  and  fo  on. 

§  9.  The  EleCtricity,  which  I  raifed  by  the  attrition  of  2  giafs  balls, 
of  -the  diameter  of  f  a  Paris  foot,  was  fo  great  in  water,  fnow,  and  ice, 
that  the  eleCtrical  fparks  flying  from  thefe  bodies  have  fet  fire  to  pure 
fpirit  of  wine  warmed. 

In  water  the  experiment  is  made  2  ways.  For  either  the  fpirit  Is  ap¬ 
plied  in  a  (mall  ipoon,  and  hanging  from  an  electrified  iron  tube :  or 
elfe  a  finger  dipped  in  warm  fpirit  of  wine  is  extended  over  water  in  a 
tin  veffel,  but  at  a  certain  diftance  from  the  furface  of  the  water.  To 
the  veffel,  covered  with  a  filken  net,  is  added  an  iron  wire,  which 
reaches  to  the  giafs  ball,  tube,  or  veffel,  in  the  eleCtrical  machine. 
Snow  and  ice  alfo  are  laid  upon  the  filken  net  in  the  tin  veffel. 

§  10.  To  make  the  EleCtricity  ftill  greater,  2  machines  are  fo  placed 
as  to  have  each  of  them  2  bails,  which  communicate  the  EleCtricity  to 
•the  fame  iron  tube.  Over  each  machine  is  laid  a  filken  net  a  bfto 
which  the  iron  tube  c  d  is  joined,  which  extends  near  the  machine  2  irbn 
arms,  b  c,  ef  and  b  d,  g  to  which  filver  threads  are  joined  touching 
the  balls  in  i  k  l  m. 

If  inflead  of  balls  I  make  ufe  of  giafs  cups,  which  as  they  are  turned 
round  are  rubbed  by  cufhions  I  add  no  filver  threads  to  the  iron  arms, 
to  touch  the  veffels.  For  I  have  found,  that  by  adding  thefe  the  EleCtri¬ 
city  is' diminifhed.  •  '  - 

The  Ele&rici-  §  ii.  The  machine  with  the  giafs  velfel,  and  a  man  that  turns  the 
ty,  when  it  giafs  veffel  with  his  foot  after  the  manner  of  theTurners,  reft  upoh  filken 
rttZT°  nets  larSe  enough  for  the  machine  and  the  man  to  be  at  a  confiderable 
from  dhich  diftance  from  the  wooden  fides,  to  which  the  nets  are  fattened. 

it  jirji  proceeded,  is  diminifhed. 

5*  §  12.  When  the  giafs  veffel  as  it  turns  is  rubbed  by  the  cufhion,  not 

only  the  iron  tube  placed  on  the  tube  and  neareft  the  veffel,  but  alfo* the 

man 


Fig.  i-. 
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manand  the  machine  difcover  a  certain  Electricity,  by  which  light  bo¬ 
dies  under  a  glafs  ball,  which  another  man  holds  in  his  hand,  are  vari- 
oufly  moved. 

§  13.  The  fame  happens,  if  a  ball  is  made  ufe  of  inflead  of  the  veffel; 
and  the  perfon,  who  applies  his  hand  as  it  turns,  Hands  with  one  fopt  on 
the  machine,  and  the  other  on  the  filken  net. 

§  14.  But  when  things  are  thus  conflituted,  and  the  iron  tube  a  b  is  Fig.  10. 
placed  on  the  filken  net  near  the  glafs  veffel  or  ball,  another  tube  c  d 
is  added,  and  extended  in  fuch  a  manner  as  to  touch  the  machine  in  <?, 
the  fparks,  which  before  were  excited,  ceafe,  and  the  attracting  force 
is  greatly  diminifhed. 

§  15.  The  machine,  by  which  EleCtricity  may  conveniently  be  excited  E!earidty 
in  vacuor  and  propagated  thro’  a  glafs  ball  into  the  air,  and  communi-  mr°acuo • 
cated  to  all  forts  of  bodies,  is  reprefented  in  Fig.  6.  6- 

It  confifls  of  a  glafs  veffel  a  b  c  d,  to  the  bafes  of  which  a  c  and  b  dL 
are  cemented  brazen  plates,  to  one  of  which  a  c  is  annexed  a  wooden 
arm  e  f.  In  this  wooden  arm  and  another  plate  b  d  are  conical  cavi¬ 
ties,  into  which  little  axles  may  be  put,  which  being  in  form  of  a  ferew 
are  fattened  into  the  fides  of  the  metallic  fupport  ghiklm ,  which 
being  furnifhed  with  a  male  ferew  m  n ,  may  be  inferted  into  a  female 
ferew  in  the  orb  of  the  pneumatical  machine.  The  male  ferew  paffes 
thro9  a  hole  of  a  bent  elaflic  plate.  To  the  foot  of  the  fupport  l  m  a  Fig  9. 
plate  no  is  ferewed,  the  upper  part  of  which p  q  being  lined  with  buck-  Fig  7. 
fkin  and  hair  approaches  the  glafs  veffel. 

Into  the  ball  abed  is  infixed  a  perforated  metalline  cylinder  g,  thro9  Fig.  6. 
the  cavity  of  which  a  piece  of  catgut  is  paffed.  This  catgut  is  wound 
about  the  wooden  arm  ef  within  the  ball,  and  has  a  button  which  fa¬ 
llens  it  to  a  bent  elallic  plate  perforated  at  the  end  rf  t.  The  catgut  is 
let  out  of  the  bell  thro’  a  hog’s-  bladder  open  on  both  fides.  One  part 
of  the  bladder  is  bound  about  the  metalline  tube  and  tied  with  a 
piece  of  packthread;  and  the  others  is  flrongly  fattened  between  2 
knots  made  in  the  catgut.  The  bladder  is  wetted,  fo  that  after  it  has 
been  wiped  on  the  infide  with  a  linen  cloth,  it  may  eafily  be  extended 
or  contradled.  On  the  outfide  of  the  bladder  appears  a  certain  part  of 
the  catgut  u  x,  by  the  drawing  of  which  the  glafs  veffel  may  be  agitated 
and  rubbed  under  the  bell. 

§  16.  In  a  fquare  iron  veifel  a,  (3  y  which  is  placed  either  in  a  filken  Fig.  6,  7,  $, 
net  extended  over  a  hollow  glafs  veffel  abed ,  Fig.  8.  or  upon  refin,  or 
fealing  wax,  and  has  an  iron  ftile  y  f,  annexed  to  it  and  extended  to¬ 
ward  the  cufhion,  are  placed  fmall  bits  of  leaf-gold.  To  a  moveable 
metalline  cylinder  £  y,  which  may  be  thrult  thro9  the  middle  of  the 
neck  of  the  bell,  is  annexed  tranfverfly  an  iron  wire  y  3-,  2  or  3  lines 
diftant  from  the  pieces  of  leaf-gold,  which  leap  towards  it,  as  foon  as 
the  glafs  veffel,  on  the  air  being  drawn  out  of  the  bell,  is  agitated,  and 
rubbed  by  the  cufhion. 

§  *7' 
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§  17.  In  the  other  perforated  fide  of  the  bell  a,  a  fmall  glafs  tube  is 
fixed,  thro*  which  an  iron  wire,  *  a  «T,  reaches  to  the  middle  of  the  glafs 
vefifel,  an  exceeding  fmall  fpace  being  between  the  veffel  and  the  wire. 
The  tube  and  the  wire  are  fo  ftrongly  cemented  with  fealing-wax,  that 
no  air  can  penetrate.  And  that  it  may  be  all  driven  out,  the  moveable 
cylinder  £  r„  is  covered  with  fuet,  where  it  touches  the  neck  of  the  bell. 
On  drawing  the  catgut  x  u  g,  the  wire  not  only  conceives  Electricity 
from  the  agitation  and  attrition  of  the  veffel,  but  alfo  propagates  it 
thro5  the  glafs  tube  ftopt  with  fealing-wax,  and  communicates  it  to  bo¬ 
dies  laid  on  filk,  which  touch  the  wire  on  the  outfide  in  x,  fo  that  the 
metals  emit  eleCtrical  fparks  in  the  dark,  on  the  approach  of  bodies  void 

of  EleCtricity.  ■  'V.--  . 

§  18.  Thus  alfo  Electricity  excited  without  is  communicated  to  the 
wire,  and  pervades  thro’jthe  fealed  tube,  and  emits  fire  in  the  dark  at 
the  end  of  the  wire  witfnn  the  bell,  and  attracts  the  leaf-gold  on  the 
iron  veffel. 

§  1 9.  Between  the  2  anterior  columns  a  b  and  c  are  fufpended  glafs 
veffels  or  balls  e  and  /,  and  an  elaftic  plate  i  k  is  put  into  the  upper 
hole  of  the  third  pofterior  column,  and  a  wheel  is  added  to  the  fide. 
A  catgut  fattened  to  the  elaftic  plate  in  k  is  wound  round  the  longer 
arms  of  the  veffels,  and  fattened  to  the  moveable  plank  him  n .  Thus 
the  glafs  veffels  may  be  turned  round. 

§  20.  In  order  to  turn  a  glafs  veffel  or  ball,  a  cord  0  p  q  r  is  brought 
round  the  wheel,  and  the  wooden  putties  of  the  veffels  or  balls,  and 
may  be  ftraitened  or  loofened  by  means  of  a  ferew  applied  to  the  hinder 
part  of  the  machine. 

§  21.  The  anterior  columns  are  fattened  by  2  braces,  from  which  2 
perforated  cylinders  ftand  out,  in  the  hinder  part  of  which  a  very  fmall 
column  is  fixed,  in  which  again  two  little  cylinders  covered  with  buck- 
fkin  with  hair  underneath  is  fattened  :  but  in  the  fore  part  an  inftrument 
in  which  filken  threads  are  extended,  to  which  an  iron  tube  with  2  arms 
is  fattened.  This  tube  is  held  by  perfons  {landing  on  filken  nets  to  be 
electrified.  Into  this  tube  if  a  fword  is  put,  which  hangs  by  the  hilt 
with  a  filken  thread,  the  eleCtrical  fparks  will  be  emitted  from  it’s  fhell, 
and  kindle  fpirit  of  wine  in  a  fmall  fpoon.  So  what  I  call  an  eleCtrical 
ftar  *  is  laid  on  a  large  filken  net,  and  connected  by  means  of  an  iron 
wire  with  the  brachiated  glafs  tube,  annexed  to  a  fmaller  net  near  the 
veffels  or  bails.  As  loon  as  the  glafs  veffels  in  turning  receive  the  fric¬ 
tion  of  the  cufhions,  or  hand,  the  rays  of  the  ftar  emit  fhining  Breaks  in 
the  dark,  and  when  the  ftar  is  turned  round,  deferibe  a  lucid  circle. 

§  22.  When  the  veffels  are  turned  round,  filver  threads,  touching 
the  veffels  are  joined  to  the  arms  of  the  iron  tube.  Thus  a  continued 
ftream  of  Electricity  is  obtained.  But  on  the  contrary  the  Electricity  is 
diminifhed,  if  the  extremities  of  the  veffels,  as  they  turn,  have  filver 


*  Sec  the  Afta  Germanica ,  or  Literary  Memoirs  of  Qz nmany,  Vol.  II.  p.  123. 
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threads  added,  which  touch  the  vefiels.  In  like  manner  if  culhions  are 
applied  inftead  of  the  hand,  the  Electricity  decreafes. 

5.  A  hollow  globe  of  glafs,  of  6  or  8  inches  diameter,  being  fwiftly  Abfraa  of  a 
turned  round  upon  it’s  axis ,  by  means  of  a  large  wheel,  in  the  manner  ietter  from 
Mr  Haukjbee  formerly  advifed ;  and  being  rendered  as  electrical  as  poffi-  Bozes* 
ble  by  the  application  of  a  dry  woollen  doth,  or  rather  of  a  very  dry  Philof.lt  the 
hand  ♦,  if,  whilft  in  this  fwift  rotation,  it  be  brought  near  the  end  of  an  Acad  of 
iron  bar,  fufpended  by  firings  of  filk  that  are  exceedingly  well  dried,  Wirtemberg, 
fuch  an  electric  power  will  be  communicated  to  the  iron,  that  upon/*  /*ai“ 
touching  the  other  end  of  it  with  one’s  finger,  not  only  fparks  of  fire,  mucat'ecihy  fr 
in  the  ufual  manner,  will  be  emitted  very  brifkly,  but  even  blood  will  Baker  from 
be  drawn  from  the  finger  ;  the  fkin  of  which  will  be  burfl,  and  a  wound  Mr  Ellis,  and 
appear  as  if  made  by  a  cauflic.  translated  out 

2.  If  highly  rectified  fpirit  of  wine  heated  in  a  fpoon,  the  ethereal  °{yfr 

fpiritof  Frobenius ,  oil  of  turpentine,  fulphur,  pitch,  or  refin  melted,  be  n<\  476 .  p. 
applied  to  the  iron  bar,  inftead  of  one’s  finger,  the  fparks  proceeding  4 1 9-  Apr. &c. 
therefrom  will  fet  it  on  fire  inftantly.  *745-  Rea<* 

3.  A  chair  being  fufpended  by  ropes  of  filk,  made  perfectly  dry,  a^ay/E 
man  placed  therein  is  rendered  fo  mtich  electrical  by  the  motion  of  the 
above-mentioned  globe,  that,  in  the  dark,  a  continual  radiance,  or 
corona  of  light,  appears  incircling  his  head,  in  the  manner  faints .  are 
painted. 

4.  If  feveral  fuch-like  globes,  or  electric  tubes,,  are  brought  near  the 
man  fufpended  in  the  chair,  the  motions  of  the  heart  and  arteries  are 
very  fen fibly  increafed  ;  and  if  a  vein  be  opened  under  the  operation, 
the  blood  that  comes  from  it  appears  lucid  like  fhofphorus ,  and  runs 
out  fafter  than  when  the  man  is  not  electrify’d. 

5.  Water,  in  like  manner,  fpouting  from  an  artificial  fountain  fuf¬ 
pended  by  filk  lines,  fcatters  itfelf  in  luminous  little  drops ;  and  a  lar¬ 
ger  quantity  of  water  is  thrown  out,  in -any  given  time,  than  when  the 
fountain  is  not  made  eledtric. . 


N.  B.  If  3,  4,  or  5  , globes  Be  employed,  the  effedt  will  be  proportionably 
better  :  and  M.  &  Abbe  Nollet  has  found,  that  globes  or  tubes  made 
of  glafs,  coloured  blue  with  zaffer ,  are  preferable  to  others ;  for 
when  the  glafs  is  blue,  the  experiments  fucceed  in  all  weathers;  where¬ 
as,  in  damp  weather,  the  white  glafs  lofes  much  of  it’s  electric  power. 

6.  In  the  late  edition  of  the  works  of  the  Hon.  Mr.  Boyle,  *  is  a  letter 
from  Mr  Clayton ,  dated  June  23.  1684.  at  James  city  in  Virginia ;  in 
which  he  gives  Mr  Boyle  an  account  of  a  ftrange  accident  (as  he  calls  it); 
and  adds,  that  he  had  inclofed  the  very  paper  Colonel  Digges  gave  him 
of  it,  under  his  own  hand  and  name,  to  atteft  the  truth  ;  and  that  the 
fame  was  alfo  aflerted  to  himby  Madam  Digges,  his  lady,  filter  to, the 


*  Vol.  V.  Page  646. jA 
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wife  of  Major  Sew  all,  and  daughter  of  the  Lord  Baltimore ,  to  whom  this 
accident  happened. 

This  paper,  very  unhappily,  came  not  to  hand  till  after  Mr  Boyle' s 
works  were  printed ;  and  therefore  could  not  be  inferted  with  Mr  Clay¬ 
ton's  letter :  but,  having  fince  met  with  it,  I  prefent  the  following  exa 6k 
copy  of  it. 

44  Maryland ,  Anno  1683. 

cc  There  happened,  about  the  month  of  November,  to  one  Mrs  Su- 
44  fannah  Sew  all,  wife  to  Major  Nic.  Sewall  of  the  province  abovefaid, 
44  a  if  range  flafhing  of  fparks  (Teem’d  to  be  of  fire)  in  all  the  wearing 
44  apparel  fhe  put  on,  and  fo  continued  till  Candlemas :  and,  In  the 
44  company  of  feveral,  viz.  Captain  John  Harris ,  Mr  Edward  Branes , 
44  Captain  Edward  Poulfon ,  &c.  the  faid  Sufannah  did  fend  feveral  of 
44  her  wearing  apparel ;  and,  when  they  were  fhaken,  it  would  fly  out 
44  in  fparks,  and  make  a  noife  much  like  unto  bay-leaves  when  flung 
44  into  the  fire  ;  and  one  fpark  litt  on  Major  Sewall' s  thumb-nail,  and 
44  there  continued  at  leaft  a  minute  before  it  went  out,  without  any 
44  heat  :  all  which  happened  in  the  company  of 

Wm.  Digges, 

*  44  My  Lady  Baltimore,  her  mother-in-law,  for  fome  time  before 
44  the  death  of  her  fon  Cecilius  Calvert ,  had  the  like  happened  to  her  ; 
44  which  has  made  Madam  Sewall  much  troubled  at  what  has  happened 
44  to  her.” 

44  They  caufed  Mrs  Sufanna  Sewall  one  day  to  put  on  her  After 
44  Eigges' s  petticoat,  which  they  had  tried  beforehand,  and  would  not 
44  fparkle-,  but  at  night  when  Madam  Sewall  put  it  off,  it  would  fparkle 
44  as  the  reft  of  her  own  garments  did.” 

The  celebrated  Bartholin  of  Copenhagen ,  in  his  collection  of  anatomi¬ 
cal  hiftories  that  are  unufual,  which  he  intitles  Mulier  fplendens,  gives 
us  a  parallel  inftance  in  a  noble  lady  of  Verona  in  Italy,  which,  he  fays, 
he  had  from  an  account  of  the  phenomenon  publifhed  by  Petrus  d 
Cafiro,  a  learned  Phyfician  of  the  fame  place,  in  a  fmall  treatife  inti¬ 
tuled  De  Igne  Lambente.  There  is  this  circumftance  not  mentioned  in 
Mrs  Sewall' s  cafe  (tho*  perhaps  it  would  have  happened,  if  trial  had 
been  made,  as  well  as  in  the  cafe  of  the  Italian  lady) ;  which  I  think 

not  improper  to  mention,  in  Bartholin's  own  words. -  44  ut  quo- 

44  tiens  leviter  linteo  corpus  tetigerit,  fcintille  ex  artubus  copiofe  profdiant, 
44  cunilis  domefiicis  confpicue,  non  fecus  ac  fi  e  filice  excuterentur .”  At 
the  conclufion  of  this  relation  he  refers  us  to  a  book  of  his,  intituled, 
De  Luce  Animalium ,  for  more  inftances  of  thefe  lucid  effluvia  ,  and 

*  The  additional  lines  are  not  in  Colonel  Digged s  hand,  but  feem  to  be  in  Mr 
Clayton's. 

f  Cent.  in.  Hift.  lxx.  J  Hift  xh. 
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fays,  he  has  there  fhown  the  caufe  of  them  at  large  ;  but,  as  I  have  not 
yet  got  a  fight  of  that  book,  I  can  fay  nothing  further  — —  only,  that 
in  the  fecond  Cent,  of  the  hiftories  above-mentioned,  *  he  afferts,  that 
he  has  prov’d,  in  his  book  de  Luce ,  &c.  that  light  is  connatural  or  in¬ 
nate  to  all,  as  well  vegetables  as  animals. 

There  is  another  author,  Dr  Simpfon ,  who  publifhed  a  Philofophicai 
Difcourfe  of  Fermentation,  dedicated  to  the  R.  Soc.  1675.  who  takes 
notice  of  light  proceeding  from  animals,  on  the  frication  or  peCtation 
(as  he  calls  it)  of  them ;  and  inftances  in  the  combing  a  woman’s  head, 
the  currying  of  a  horfe,  and  the  frication  of  a  cat’s  back  ;  the  two  laft 
of  which  are  known  to  molt.  I  cannot  tell  whether  it  be  material  to 
add,  that,  according  to  this  gentleman’s  hypothecs,  he  would  alTign 
the  principles  of  fermentation,  which  he  fuppofes  to  be  Acidum  &  Sul¬ 
phur,  as  the  caufe  of  thefe  lucid  effluvia  in  animals.  His  hypothefis  I 
m^y  not  take  upon  me  to  judge  of;  but  I  humbly  apprehend,  the 
properties  of  the  effluvia  in  animal  bodies  are  many  of  them  common 
with  thofe  produced  from  glafs,  &c. ;  fuch  as  their  being  lucid,  their 
fnapping,  and  their  not  being  excited  without  fome  degree  of  friCtion, 
and,  I  prefume,  I  may  add,  Electricity  ;  for  I  have,  by  repeated  trials, 
found  a  cat’s  back  to  be  flrongly  electrical  when  ftroak’d. 

P.  S.  In  the  account  of  fome  of  the  earlier  eleCtrical  experiments  made 
by  Mr  Gray  f,  we  are  informed,  that  he  eledtrified  feveral  other  bo¬ 
dies,  befides  animal  fubftances,  by  drawing  them  between  his  thumb 
and  fingers ;  in  particular,  linen  of  divers  forts,  paper,  and  fir-fhav- 
ings,  which  would  not  only  be  attracted  to  his  hand,  but  attraCt  all 
fmall  bodies  to  them,  as  other  eleCtric  bodies  do.  Now,  notwithftand- 
ingthis  laft  circumftance  of  their  attracting,  as  well  as  being  attract¬ 
ed,  may  it  not  be  queftioned,  whether,  in  this  way  of  trial,  it  appears 
that  they  are  eleCtrical  bodies,  or  EleCtrics  per  fe  ?  Is  it  not  doubtful 
(fince  his  fingers  mufl  be  excited  confiderably  in  this  experiment) 
whether  he  did  not  communicate  EleCtricity  to  them  from  his  hand, 
rather  than  excite  it  in  them  ?  I  have  no  doubt  but  that  the  principle 
is  inherent  in  many  other  bodies  befides  animal,  pofiibly,  in  all  bo¬ 
dies  whatever  ;  but  as  it  is  allow’d,  I  fuppofe  generally,  that  animals 
have  a  greater  quantity  of  it  redding  in^them,  than  other  fubftances, 
there  feems  room  to  admit  the  doubt  I  have  mention’d,  which  I 
fubmit  to  the  confideration  of  fuch  as  are  curious  in  experiments  of 
this  kind. 

7.  The  Society  having  heard,  from  fome  of  their  correfpondents  in 
Germany  that  what  they  call  a  vegetable  quinteffence  had  been  fired  by 
EleCtricity,  I  take  this  opportunity  to  acquaint  you,  that,  on  Friday 

*  Hift.  xii. 

p  See  Vol.  V.  Part  ii.  Chap.  I.  Se&.  III.  i* 
l!  See  the  preceding  Articles. 
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evening  laft,  I  fucceeded,  after  having  been  difappointed  in  many  at¬ 
tempts,  in  letting  fpirits  of  wine  on  fire  by  that  power. 

The  preceding  part  of  the  week  had  been  remarkably  warm,  and  the 
air  very  dry  ;  than  which  nothing  is  more  neceffary  towards  the  fuccefs 
of  electrical  trials  :  to  thefe  I  may  add,  that  the  wind  was  then  eafterly, 
and  inclining  to  freeze.  I  that  evening  ufed  a  glafs  fphere,  as  well  as  a 
tube  *,  but  I  always  find  myfelf  capable  of  fending  forth  much  more 
fire  from  the  tube  than  from  the  fphere,  probably  trom  not  being  fufii- 
ciently  ufed  to  the  laft. 

I  had  before  obferv’d,  that,  altho’  *  non-eleCtric  bodies  made  elec¬ 
trical,  lofe  almoft  all  that  EleCtricity,  by  coming  either  within  or  near 
the  contaCt  of  non-eleblrics  not  made  eleCtrical.  It  happens  otherwife 
with  regard  to  EleRrics  per  fe9  when  excited  by  rubbing,  patting,  &c. ; 
becaufe  from  the  rubbed  tube  I  can  fometimes  procure  five  or  fix  flalhes 
from  different  parts ;  as  though  the  tube  of  2  feet  long,  inflead  of  be¬ 
ing  one  continued  cylinder,  confifted  of  five  or  fix  feparate  fegments  of 
cylinders,  each  of  which  gave  out  it’s  EleCtricity  at  a  different  explofion. 

The  knowledge  of  this  theorem  is  of  the  utmoft  confequence  towards 
the  fuccefs  of  eleCtrical  experiments  *,  inafmuch  as  you  mull  endeavour, 
by  all  poffible  means,  to  colleCt  the  whole  of  this  fire-at  the  fame  time. 
Prof.  Hollman  feems  to  have  endeavour’d  at  this,  and  fucceeded,  by 
having  a  tin  tube  *,  in  one  end  of  which  he  put  a  great  many  threads, 
whofe  extremities  touch’d  the  fphere  when  in  motion,  and  each  thread 
collected  a  quantity  of  eleCtrical  fire,  the  whole  of  which  center’d  in  the 
tin  tube,  and  went  off'  at  the  other  extremity.  Another  thing  to  be  ob- 
ferved  is  to  endeavour  to  make  the  flafhes  follow  each  other  fo  faff,  as 
that  a  fecond  may  be  vifible  before  the  firft  is  extinguifh’d.  When  you 
tranfmit  the  eleCtrical  fire  along  a  fword,  or  other  inffrument,  whofe 
point  is  fharp,  it  often  appears  as  a  number  of  diffeminated  fparks,  like 
wet  gunpowder  or  wild-fire  :  but  if  the  inffrument  has  no  point,  you 
generally  perceive  a  pure  bright  flame,  like  what  is  vulgarly  call’d  the 
blue  ball ,  which  gives  the  appearance  of  ffars  to  fired  rockets. 

The  following  is  the  method  I  made  ufe  of,  and  was  happy  enough 
to  fucceed  in.  1  fufpended  a  poker  in  filk  lines  •,  at  the  handle  of  which 
I  hung  feveral  little  bundles  of  white  thread,  the  extremities  of  which 
were  about  a  foot  at  right  angles  from  the  poker.  Among  thefe  threads, 
which  were  all  attraCfed  by  the  rubbed  tube,  I  excited  the  greateff  eleCtri¬ 
cal  fire  I  was  capable,  whilff  an  affiffant,  near  the  end  of  the  poker, 
held  in  his  hand  a  fpoon,  in  which  were  the  warm  fpirits.  Thus  the 

*  I  call  Eleflrics  per  fe ,  or  originally  EleBrics,  thofe  bodies,  in  which  an  attractive 
power  towards  light  fubftances  is  eafily  excited  by  friction  ;  fuch  as  glafs,  amber,  fulphnr, 
fealing-wax,  and  moll  dry  parts  of  animals,  as  filk,  hair,  and  fuch  like.  I  call  Non- 
Elcflrics,  or  conductors  of  EleCtricity,  thofe  bodies  in  which  the  above  property  is  not  at 
all,  or  very  (lightly,  perceptible;  fuch  as  wood,  animals  living  or  dead,  metals,  and 
vegetable  fubftances.  See  Gray ,  Du  Fay,  Defaguliers ,  Wheler ,  in  the  Philof.  Rranf. 
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thread  communicated  the  EleCtricity  to  the  poker,  and  the  fpirit  was  fired 
at  the  other  end.  It  muft  be  obferv’d  in  this  experiment,  that  the  fpoon 
with  the  fpirit  muft  not  touch  the  poker ;  if  it  does,  the  Electricity, 
without  any  flafhing,  is  communicated  to  the  fpoon,  and  to  the  afiiftant 
in  whofe  hand  it  is  held,  and  fo  is  loft  in  the  floor. 

By  thefe  means  I  fired  feveral  times  not  only  the  ethereal  liquor  or 
Phlogifton  of  FrobeniuS)  and  rectified  fpirit  of  wine,  but  even  common 
proof  fpirit.  Thefe  experiments,  as  [before  obferved,  were  made  laftjFW- 
day  night,  the  air  being  perfectly  dry.  Sunday  proved  wet,  and  Monday 
fomewhat  warm  ;  fo  that  the  air  was  full  of  vapour,  wind  S.  W.  and 
cloudy.  Under  thefe  difadvantages,  on  Monday  night  I  attempted  a- 
gain  my  experiments  •,  they  fucceeded,  but  with  infinitely  more  labour 
than  the  preceding,  becaufe  of  the  unfitnefs  of  the  evening  for  fuck 
trials. 

I  lately  acquainted  you,  that  I  had  been  able  to  fire  fpirit  of  wine,  j  Utter  to  the 
Phlogifton  of  Frobenius ,  and  common  proof  fpirit,  by  the  power  of  Royal  Socie- 
EleCtricity.  Since  which  (till  yefterday)  we  have  had  but  one  very  dry  ly*  dated  k pr. 
fine  day;  viz,  Monday  Apr,  15.  wind  E.  N.  E.  ;  when,  about  4  in  the^J^Cj 
afternoon,  1  got  my  apparatus  ready,  and  fired  the  fpirit  of  wine  four  2\^  ij^. 
times  from  the  poker  as  before,  3  times  from  the  finger  of  a  perfon 
eleCtrified,  ftanding  upon  a  cake  of  wax,  and  once  from  the  finger  of  a 
fecond  perfon  ftanding  upon  wax,  communicating  with  the  firft  by  means 
of  a  walking-cane  held  between  their  arms  extended.  The  horizontal 
diftance  in  this  cafe  between  the  glafs  tube  and  the  fpirit  was  at  leaft  ten 
feet. 

You  all  know,  that  there  is  the  repulfive  power  of  EleClricity,  as  well 
as  the  attractive ;  inafmuch  as  you  are  able,  when  a  feather,  or  fuch- 
like  light  fubftance,  is  replete  with  EleCtricity,  to  drive  it  about  a  room, 
which  |way  you  pleafe.  This  repulfive  power  continues,  until  either 
the  tube  lofes  it’s  excited  force,  or  the  feather  attracts  the  moifture  from 
the  air,  or  comes  near  to  fome  non-eleCtric  fubftance  ;  if  fo,  the  feather 
is  attracted  by,  and  it’s  EleCtricity  loft  in,  whatever  non-eleCtric  it  comes 
near.  In  electrified  bodies,  you  fee  a  perpetual  endeavour  to  get  rid  of 
their  EleCtricity.  This  induced  me  to  make  the  following  experiment. 

I  placed  a  man  upon  a  cake  of  wax,  who  held  in  one  of  his  hands  a 
fpoon  with  the  warm  fpirits,  and  in  the  other  a  poker  with  the  thread. 

I  rubbed  the  tube  amongft  the  thread,  and  electrified  him  as  before.  I 
then  ordered  a  perfon  not  elettrified  to  bring  his  finger  near  the  middle 
of  the  fpoon;  upon  which,  the  fiafh  from  the  fpoon  and  fpirit  was  violent 
enough  to  fire  the  fpirit.  This  experiment  I  then  repeated  three  times. 

In  this  method,  the  perfon  by  whofe  finger  the  fpirit  of  wine  is  fired, 
feels  the  ftroke  much  more  violent,  than  when  the  eleCtrical  fire  goes 
from  him  to  the  fpoon.  This  way,  for  the  fake  of  diftinCtion,  we  will 
call  the  repulfive  power  of  EleClricity. 

The  late  Dr  Defaguliers  has  obferved,  in  his  excellent  Differtation 
concerning  EleClricity.  c  That  there  is  a  fort  of  capricioufnefs  attending 
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5  thele  experiments,  or  fomething  unaccountable  in  their  phano- 
4  tneha9  not  to  be  reduced  to  any  rule.  For  fometimes  an  experi- 
4  ment,  which  has  been  made  feverai  times  fucceflively,  will  all  at 
4  once  fail.’  Now  I  imagine,  that  the  greateft  part,  if  not  the  whole 
of  this  matter,  depends  upon  the  moifture  or  drynefs  of  the  air ;  a 
fudden  though  flight  alteration  in  which,  perhaps  not  fufficient  to  be 
obvious  to  our  faculties,  may  be  perceived  by  the  very  fubtle  fire  of 
EleCtricity.  For, 

i  ft,  I  conceive,  that  the  air  itfelf  (as  has  been  obferved  by  Dr  Be- 
fagu  tiers)  is  an  eleCtric  per  fe,  and  of  the  vitreous  kind  i  therefore  it 
repels  the  EleCtricity  arifing  from  the  glafs  tube,  and  difpofes  it  to  elec¬ 
trify  whatever  non-eleCtrical  bodies  receive  the  effluvia  from  the  tube. 

2dly,  That  water  is  a  non-eleCtric,  and,  of  confequence,  a  conductor 
of  Electricity.  This  is  exemplified  by  a  jett  of  water  being  attracted 
by  the  tube,  from  either  eleCtrics  per  fe  conducting  EleCtricity,  and  non- 
eleCtrics  more  readily  when  wetted ;  but  what  is  more  to  my  prefent 
purpofe,  is,  that  if  you  only  blow  through  a  dry  glafs  tube,  the  moi- 
■fture  from  your  breath  will  caufe  that  tube  to  be  a  conductor  of  Electri¬ 
city. 

Thefe  being  premifed,  in  proportion  as  the  air  is  replete  with  watery 
vapours,  the  EleCtricity  arifing  from  the  tube,  inftead  of  being  conduct¬ 
ed,  as  propofed,  is,  by  means  of  thefe  vapours,  communicated  to  the 
circumambient  atmofphere,  and  diflipated  as  faft  as  excited. 

This  theory  has  been  confirmed  to  me  by  divers  experiments,  but 
by  none  more  remarkably  than  on  the  evening  of  the  day  I  made  thofe 
before-mention’d  *,  when  the  vapours,  which  in  the  afternoon,  by  the 
fun’s  heat,  and  a  brifk  gale,  were  diflipated,  and  the  air  perfectly  dry, 
defended  again  in  great  plenty,  upon  the  abfence  of  both,  and  in  the 
evening  was  very  damp.  For  between  feven  and  eight  o’clock,  I  at¬ 
tempted  again  the  fame  experiments  in  the  fame  manner,  without  being 
able  to  make  any  of  them  fucceed  ;  though  all  thofe  mentioned  in  this 
paper,  with  others  of  lefs  note,  were  made  in  lefs  than  half  an  hour’s 
time. 

I  am  the  more  particular  in  this,  being  willing  to  fave  the  labour  of 
thofe,  who  are  deflrous  of  making  this  kind  of  trials.  For,  although 
fome  of  the  lefler  experiments  may  fucceed  almoft:  at  any  time,  yet  I 
never  could  find,  that  the  more  remarkable  ones  would  fucceed  but  in 
dry  weather. 

In  fome  papers  I  lately  did  myfelf  the  honour  to  lay  before  you,  I  ac¬ 
quainted  you  of  fome  experiments  in  EleCtricity  *,  particularly  1  took 
notice  of  having  been  able  to  fire  fpirit  of  wine  by  what  I  called  the  re- 
pulflve  power  thereof  •,  which  I  have  not  heard  had  been  thought  of  by 
any  of  thofe  German  gentlemen,  to  whom  the  world  is  obliged  for  ma¬ 
ny  furprifing  difeoveriesin  this  part  of  Natural  Philofophy. 

How  far,  ftriCtly  fpeaking,  the  fpirit,  in  this  operation,  may  be  faid 
to  be  fired  by  the  repulflve  power  of  EleCtricity,  or  how  far  that  power, 

which 
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which  repels  light  fubftances  when  fully  impregnated  with  Eledfaicity* 
fires  the  fpirit,  may  probably  be  the  fubjeft  of  a  future  inquiry  j  but, 
as  I  am  unwilling  to  introduce  more  terms  into  any  demonftration  than 
what  are  abfolutely  necefifary  for  the  more  ready  conception  thereof, 
and  as  inflammable  fubftances  may  be  fired  by  EleCtricity  two  different 
ways,  let  the  following  definitions  at  prefent  fuffice  of  each  of  thefe 
methods. 

But  firft  give  me  leave  to  premife,  that  no  inflammable  fubffances 
will  take  fire,  when  brought  into  or  near  the  contaCt  of  eleCtrics  per  fe 
excited  to  EleCtricity.  This  efteCt  mud  be  produced  by  non-eleCtricai 
lubftances  impregnated  with  Electricity  received  from  the  exciting  elec¬ 
trics  per  fe.  But  to  return  : 

ift,  I  fuppofe  that  inflammable  fubftances  are  fired  by  the  attractive 
power  of  EleCtricity,  when  this  efteCt  arifes  from  their  being  brought 
near  excited  non-eleCtrics. 

idly,  That  inflammable  fubftances  are  fired  by  the  repulfive  power 
of  EleCtricity  when  it  happens,  that  the  inflammable  fubftances,  being 
firft  electrified  themfeives,  are  fired  by  being  brought  near  non-eleCtrics 
not  excited. 

This  matter  will  be  better  illuftrated  by  an  example.  Suppofe  that 
either  a  man  (landing  upon  a  cake  of  wax,  or  a  fword  fufpended  in  filk 
lines,  are  electrified,  and  the  fpirit,  being  brought  near  them,  is  fired, 
this  is  faid  to  be  performed  by  the  attractive  power  of  EleCtricity.  But 
if  the  man  eleCtnfied,  as  before,  holds  a  fpoon  in  his  hand  containing 
the  fpirit,  or  the  fame  fpoon  and  fpirit  are  placed  upon  the  fword,  and 
a  perfon  not  electrified  applies  his  finger  near  the  fpoon,  and  the  fpirit 
is  fired  from  the  flame  arifing  from  the  fpoon  and  fpirit  upon  fuch  ap¬ 
plication,  this  I  call  being  fired  by  the  repulfive  power.  Of  the  two 
mention’d  kinds  I  generally  find  the  repulfive  power  ftrongeft. 

Since  my  laft  communication,  the  fpirit  has  been  fired  both  by  the 
attractive  and  repulfive  power  thro’  four  perfons  (landing  upon  eleCtri- 
cal  cakes,  each  communicating  with  the  other,  either  by  the  means  of  a 
walking-cane,  a  fword,  or  any  other  non-eleCtric  fubftance.  It  has  like- 
wife  been  fired  from  the  handle  of  a  fword  held  in  the  hand  of  a  third 
perfon. 

I  have  not  only  fired  Frobenius’s  Phlogiftcn ,  rectified  fpirit,  and  com¬ 
mon  proof  fpirit,  but  alfo  Sal  volatile  ole  of  urn,  fpirit  of  lavender,  dul¬ 
cified  fpirit  of  Nitre,  Peony- water,  Daffy’s  elixir,  Helvetius’ s  ftyptic, 
and  fome  other  mixtures  where  the  fpirit  has  been  very  confiderably  di¬ 
luted  ;  likewife  diftilled  vegetable  oils,  fuch  as  that  of  turpentine,  le¬ 
mon,  orange-peels,  and  juniper  5  and  even  thofe  of  them  which  are 
fpecifically  heavier  than  water,  as  oil  of  fafiafras ;  alfo  refinous  fub¬ 
ftances,  fuch  as  balfam  Capivi ,  and  turpentine  ;  all  which  fend  forth, 
when  warmed,  an  inflammable  vapour.  But  exprefled  vegetable  oils, 
as  thofe  of  olives,  linfeed,  and  almonds,  as  well  as  tallow,  all  whofe 
vapours  are  uninflammable,  I  have  not  been  able  yet  to  fire  •,  but  thefe 
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indeed  will  not  fire  on  the  application  of  lighted  paper.  Befides,  if 
thefe  laft  would  fire  with  lighted  paper,  unlefs  their  vapours  were  in¬ 
flammable,  I  can  fcarce  conceive  they  would  fire  by  Electricity;  becaufe, 
in  firing  fpirits,  &V.  I  always  perceive,  that  the  Electricity  fnaps,  be¬ 
fore  it  comes  in  contact  with  their  furfaces,  and  therefore  only  fires 
their  inflammable  vapours. 

As  an  excked  non-eletric  emits  almoft  all  its  fire,  if  once  touch’d  by 
a  non-electric  not  excited,  I  was  defirous  of  being  fatisfy’d,  whether  or 
no  the  fire  emitted  would  not  be  greater  or  lefs  in  proportion  to  the  vo¬ 
lume  of  the  electrified  body.  In  order  to  this,  I  procured  an  iron  bar 
about  5  feet  long,  and  near  170  pounds  in  weight ;  this  I  electrified 
lying  on  cakes  of  wax  and  refin,  but  obferved  the  flafhes  arifing  there¬ 
from  not  more  violent  than  thofe  from  a  common  poker.  In  making 
this  experiment,  being  willing  to  try  the  repulfive  force,  it  once  hap¬ 
pen’d,  that  whilft  the  bar  was  at  one  end  electrifying,  a  fpoon  lay  upon 
the  other  ;  and,  upon  an  affiftant’s  pouring  fome  warm  fpirit  into  the 
fpoon,  the  electrical  flafh  from  the  fpoon  fnapped,  and  fired  the  firft 
drop  of  the  fpirit ;  which  unexpectedly  fired  not  only  the  whole  jett  as 
it  was  pouring,  but  kindled  likewife  the  whole  quantity  in  the  pot,  in 
which  I  ufually  have  it  warm’d. 

I  find,  in  firing  inflammable  fubftances  from  the  finger  of  a  man 
Handing  upon  wax,  that,  ceteris  paribus^  the  fuccefs  is  more  conflant, 
if  the  man,  inftead  of  holding  the  thread  (the  ufie  of  which  I  commu¬ 
nicated  in  a  former  paper)  in  his  hand,  the  thread  is  fufpended.  at  the 
end  of  an  iron  rod  held  in  one  hand,  and  he  touches  the  fpirit  with  one 
of  the  fingers  of  the  other. 

If  a  man.  Handing  upon  the  electrical  cake  with  a  difh  or  deep  plate 
of  water  in  one  hand,  and  the  iron  rod  with  the  thread  in  the  other,  is 
made  electrical,  and  a  perfon  not  electrified  touches  any  part  either  of 
the  plate  or  water,  the  flafhes  of  fire  come  out  plentifully  ;  and  where- 
ever  you  bring  your  finger  very  near,  the  water  rifes  up  in  a  little  cone, 
from  the  point  of  which  the  fire  is  produced,  and  your  finger,  though 
not  in  actual  contact,  is  made  wet.  The  fame  experiment  fucceeds 
through  three  or  more  people. 

In  firing  inflammable  fubflances,  the  Perfon  who  holds  the  fpoon  in 
his  hand  to  receive  the  electrical  flafhes,  when  the  finger  of  the  electri¬ 
fied  perfon  is  brought  near  thereto,  not  only  feels  a  tingling  in  his  hand, 
but  even  a  flight  pain  tip  to  his  elbow.  This  is  moH  perceptible  in  dry 
weather,  when  the  Electricity  is  very  powerful. 

There  is  confiderable  difficulty  in  firing  electrics  per  fey  fuch  as  tur¬ 
pentine  and  balfam  Capivi ,  by  the  repuifive  power  of  Electricity  ;  be¬ 
caufe,  in  this  cafe,  thefe  fubflances  will  not  permit  the  Electricity  to  pals 
through  them  :  therefore,  when  you  would  have  this  experiment  fuc- 
ceed,  the  finger  of  the  perfon  who  is  to  fire  them,  is  to  be  applied  as 
near  to  the  edge  as  poffible  of  thefe  fubftances  when  warmed  in  a  fpoon, 
that  the  flafhes  from  the  fpoon  (for  thefe  fubflances  will  emit  none)  may 
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fnap,  where  they  are  fpread  the  thinned,  and  then  fire  their  effluvia. 
This  experiment,  as  well  as  feveral  others,  ferves  to  confute  that  opini¬ 
on,  which  has  prevailed  with  many,  that  the  Electricity  floats  only  up¬ 
on  the  furfaces  of  bodies. 

If  an  eleCtricai  cake  is  dipp’d  in  water,  it  is  thereby  made  a  conduc¬ 
tor  ofEleCtricity  ;  the  water  hanging  about  it  tranfmitting  the  eleCtrical 
effluvia  in  fuch  a  manner,  that  a  perfon  Handing  thereon  can  by  no 
means  be  electrified  enough  to  attraCl  the  leaf-gold  at  the  fmalleft  dif- 
tance  ;  though  the  perfon  Handing  upon  the  fame  cake  when  dry,  at¬ 
tracted  a  piece  of  fine  thread  hanging  at*  the  diftance  of  two  feet  from  his 
finger.  We  mufl  here  obferve,  that  the  cake  being  of  an  unCtuous 
fubftance,  the  water  will  no-where  lie  uniformly  thereon,  but  adhere  in 
feparate  molecule ;  fo  that,  in  this  inftance,  the  EleCtricity  jumps  from 
one  particle  of  water  to  another,  till  the  whole  is  diffipated. 

From  the  appearance  of  the  threads,  amongft  which  I  rub  the  tube, 

I  can  frequently  judge,  though  the  fpirit  may  be  many  feet  diflantfrom 
them,  whether  or  no  it  will  fire  ;  becaufe,  when  the  perfons  Handing 
upon  the  wax  are  made  eleCtrical  enough  to  fire  the  fpirit,  the  threads 
repel  each  other  at  their  lower  parts,  where  they  are  not  confin’d  to  a 
confiderable  diHance ;  and  this  diHance  is  in  proportion  as  the  threads 
are  made  eleCtrical. 

If  two  perfons  Hand  upon  eleCtrical  cakes  at  about  a  yard’s  diftance 
from  each  other,  one  of  which  perfons,  for  the  fake  of  diftinCtion,  we 
will  call  A,  the  other  B  if  A,  when  eleCtrified,.  touches  By.  A  lofes  al- 
moft  all  his  EleCtricity  at  that  touch  only,  which  is  received  by  B ,  and 
Hopped  by  the  eleCtrical  cake:  if  A.  is. immediately  eleCtrified  again  to 
the  fame  degree  as  before,  and  touches  Br  the  fnapping  is  lefs  upon  the 
touch  ;  and  this  fnapping,,  upon  eleCtrifying ,Ay  grows  lefs  and  lefs,  till 
J5,  being  impregnated  with  EleCtricity,  though  received  at  intervals*  the 
fnapping  will  no  longer  be  fenfible. 

That  glafs  will  repel  and  not  conduCt  the  EleCtricity  of  glafs*  has  been 
mention’d  by  others,  who  have  treated  of  this  fubjeCt  *,  but  the  experi¬ 
ments  to  determime  this  matter  muft  be  conducted  with  a  great  deal  of 
caution ;  for,  unlefs  the  glafs  tube,  intended  to  conduCt  the  EleCtricity, 
be  as  warm  as  the  external  air,  it  will  feem  to  prove  the  contrary,  unlefs 
in  very  dry  places  and  feafons.  Thus  I  fometimes  have  brought  a  cold 
though  dry  glafs  tube  near  three  foot  long  into  a  room  where  there  has 
been  a  number  of  people  ;  when,  upon  placing  the  tube  upon  filk  lines,., 
and  laying  fome  leaf-fiiver  upon  a  card;  at  one  end,  and  rubbing  another 
glafs  tube  at  the  other,  the  Hlver  has,  contrary  to  expectation,,  been 
thrown  off  as  readily  as  from  an  iron  rod.  At  HrH  I  was  furprized at, 
this  appearance^  but  then  conjeCtur’d,  that  it  muft  strife  from. the  cold- 
nefs  of  the  glafs,  condenfmg  the  floating  vapour  of  the  room.  In  order* 
then  to  obviate  this,  I  warm’d  the  tube  Sufficiently,.  and  this  effeCfc  was 
no  longer  produc’d,  but  the  Hlver  lay  perfectly  ftiik 
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If  a  number  of  pieces  of  finely  fpun  glafs,  cut  to  about  an  Inch  in 
length,  little  bits  of  fine  wire  of  the  fame  length,  of  what  metal  you 
pleafe,  and  fmall  cork-balls,  are  either  put  all  together,  or  each  by  them- 
ielves,  into  a  dry  pewter  plate,  or  upon  a  piece  of  polifhed  metal,  they 
make,  in  the  following  manner,  a  very  odd  and  furprifing  appearance. 
Let  a  man,  (landing  upon  ele&rical  cakes,  hold  this  plate  in  his  hand, 
with  the  bits  of  glals,  wire,  &c.  detached  from  each  other,  as  much  as 
conveniently  may  be  ;  when  he  is  electrified,  let  him  caufe  a  perfon 
(landing  upon  the  ground  to  bring  another  plate,  his  hand,  or  any 
other  non-eleClric,  exaCl  y  over  die  piate,  containing  thefe  bodies.  When 
his  hand,  &c.  is  about  8  inches  over  them,  let  him  bring  it  down  gent¬ 
ly  :  as  it  comes  near,  in  proportion  to  the  flrength  of  the  EleCtricity,  he 
will  obferve  the  bits  of  glafs  firfl  raife  themfelves  upright  ;  and  then,  if 
he  brings  his  hand  nearer,  dart  directly  up,  and  (lick  to  it  without  flap¬ 
ping.  The  bits  of  wire  will  fly  up  likewife,  and  as  they  come  near  the 
hand  fnap  aloud ;  you  feel  a  fmart  (Iroke,  and  fee  the  fire  arifing  from 
them  to  the  hand  at  every  (Iroke  :  each  of  thefe,  as  foon  as  they  have 
difcharged  their  fire,  falls  down  again  upon  the  plate.  The  cork-balls 
alfo  fly  up  and  (Irike  your  hand,  but  fall  again  direClly.  You  have  a 
conflant  fuecefiion  of  thefe  appearances,  as  long  as  you  continue  to 
eleClrify  the  man  in  whofe  hand  the  plate  is  held ;  but  if  you  touch  any 
part  either  of  the  man  or  plate,  the  pieces  of  glafs,  which-  before  were 
upon  their  ends,  immediately  fall  down. 

Some  few  years  ago,  Sir  James  Lowther  brought  fome  bladders  fill’d 
with  inflammable  air,  collected  from  his  coal-mines,  to  the  Royal  Society. 
This  air  flamed,  upon  a  lighted  candle  being  brought  near  it.  This  in¬ 
flammability  has  occaflon’d  many  terrible  accidents.  Mr  Maud ,  a  wor¬ 
thy  member  of  this  Society ,  made  at  that  time,  by  art,  and  fhew’d  the 
Society ,  air  exadlly  of  the  fame  quality.  I  was  deflrous  of  knowing  if  this 
air  would  be  kindled  by  electrical  fialhes.  I  accordingly  made  fuch  air, 
by  putting  an  ounce  of  filings  of  iron,  an  ounce  of  oil  of  vitriol,  and  four 
ounces  of  water,  into  a  Florence  fiafk  ;  upon  which  an  ebullition  enfued*, 
and  the  air,  which  arofe  from  thefe  materials,  not  only  fill’d  three  blad¬ 
ders,  but  alfo,  upon  the  application  of  the  finger  of  an  eleCtrified  per¬ 
fon,  took  flame,  and  burnt  near  the  top  and  out  of  the  neck  of  the 
fiafk  a  conflderable  time.  When  the  flame  is  almofl  out,  (hake  the  fiafk, 
and  the  flame  revives.  You  mu(l,  with  your  finger  dipped  in  water, 
moiften  the  mouth  of  the  fiafk  as  fad  as  it  is  dried  by  the  heat  within, 
or  the  EleCtricity  will  not  fire  it  :  becaufe  the  fiafk,  being  an  eledlricp^r 
/0,  will  not  fnap  at  the  application  of  the  finger,  without  the  glafs  being 
firfl  made  non-ele£lric  by  wetting.  It  has  fometimes  happen’d,  if  the 
finger  has  been  applied  before  the  inflammable  air  has  found  a  ready  exit 
from  the  mouth  of  the  fiafk,  that  the  flafii  has  filled  the  fla(k,  and  gone 
off  with  an  explofion  equal  to  the  firing  of  a  large  piflol  *,  and  fometimes 
indeed  it  has  burfl  the  fiafk.  The  fame  effect  is  produced  from  fpirit  of 
lea  fait,  as  from  oil  of  vitriol  ;>  but  as  the  acid  of  fea-falt  is  much 
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lighter  than  that  of  vitriol,  there  is  no  neceflity  to  add  the  water  in  this 
experiment. 

Thole  who  are  not  much  acquainted  with  Chemical  Philofophy,  may 
think  it  very  extraordinary,  that,  from  a  mixture  of  cold  fubftances, 
which,  both  conjunCtly  and  feparately,  are  uninflammable,  this  very 
inflammable  vapour  fhould  be  produced.  In  order  to  folve  this,  it  may 
not  be  improper  to  premife,  that  iron  is  compounded  of  a  fulphureous 
as  well  as  a  metallic  part.  This  fulphur  is  fo  fixed,  that,  after  heating 
the  iron  red  hot,  and  even  melting  it  ever  fo  often,  the  fulphur  will  not 
be  difengaged  therefrom  :  but,  upon  the  mixture  of  the  vitriolic  acid, 
and  by  the  heat  and  ebullition  which  are  almoft  inftantly  produced,  the 
metallic  part  is  diflblved,  and  the  fulphur,  which  before  was  intimately 
connected  therewith,  being  difengaged,  becomes  volatile.  This  heat 
and  ebullition  continue,  till  the  vitriolic  acid  is  perfectly  faturated  with 
the  metallic  part  of  the  iron  ;  and  the  vapour,  *  once  fired,  continues  to 
flame,  until,  this  faturation  being  perfected,  no  more  of  the  fulphur 
flies  off. 

I  have  heretofore  mentioned,  how  conflderably  perfectly  dry  air  con¬ 
duces  to  the  fuccefs  of  thefe  experiments ;  but  we  have  been  lately  in¬ 
formed,  by  an  extra#  of  a  letter,  that  Abbe  Nolet  was  of  opinion,  that 
they  would  fucceed  in  wet  weather,  provided  the  tubes  were  made  of 
glafs  tinged  blue  with  zaffer.  I  have  procured  tubes  of  this  fort,  but, 
after  giving  them  many  candid  trials,  I  cannot  think  them  equal  to  their 
recommendation.  I  firft  tried  one  of  them  in  a  fmart  fhower  of  rain 
after  a  dry  day,  when  the  drops  were  large,  and  the  fpirit  fired  3  times 
in  about  4  minutes  :  the  fame  effeCt  fucceeded,  under  the  fame  circum- 
ftances,  from  the  white  one  ;  but,  after  3  or  4  hours  raining,  when  the 
air  was  perfectly  wet,  I  never  could  make  it  fucceed.  And,  to  illuftrate 
this  matter  further,  I  have  been  able,  when  the  weather  has  been  very 
dry,  with  once  rubbing  my  hand  down  this  blue  tube,  and  applying  it 
to  the  end  of  an  iron  rod  6  feet  long,  to  throw  off  feveral  pieces  of  leaf- 
fllver  lying  upon  a  card  at  the  other  end  of  this  rod  ;  whereas  I  n^ver 
have  been  able  to  throw  it  off  by  any  means  in  very  wet  weather.  Be- 
fldes,  I  am  of  opinion,  that,  after  the  electrical  fire  is  gone  from  the  tube, 
the  tube  has  no  fhare  in  the  conducting  of  it  :  my  fentiments  on  that 
head  I  laid  before  you  in  a  former  paper  :  for  if  the  filk  lines  are  wet¬ 
ted,  they  diffufe  all  the  EleCtricity  and  the  fame  effeCts  happen,  when 
the  air  is  wet,  be  your  glafs  of  what  colour  it  will. 

Irmay  not  be  improper  here  to  obferve,  that  zaffer,  which  is  ufed  by 
the  Glafs- makers  and  Enamellers,  is  made  of  cobalt  or  mundick  calcined 
after  the  fubliming  the  flowers.  This  being  reduced  to  a  very  fine 
powder,  and  mixt  with  twice  or  thrice  it’s  own  weight  of  finely  pow¬ 
der’d  flints,  is  moiftened  with  water,  and  put  up  in  barrels,  in  which  it 
foon  runs  into  an  hard  mafs,  and  is  called  zaffer. 

A  dry  fponge  hanging  by  a  packthread  at  the  end  of  an  eleClrified 
fword,  or  from  the  hand  of  an  eleCtrified  man,  gives  no  figns  of  being 
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made  eleCtrical :  if  it  is  well  foak’d  in  water,  wherever  it  is  touch’d, 
you  both  fee  and  feel  the  electrical  fparks.  Not  only  fo,  but,  if  it  is  fo 
full  of  water  that  it  falls  from  the  fponge,  thofe  drops  in  a  dark  room, 
receiv’d  upon  your  hand,  not  only  flafh  and  fnap,  but  you  perceive  a 
pricking  pain.  If  you  hold  your  hand,  or  any  non-eleCtrical  fubitances, 
very  near  the  water,  which  had  ceafed  dropping  when  the  fponge  was 
not  electrified,  drops  again  upon  it’s  being  eleCtrified,  and  the  drops  fall 
in  proportion  to  the  receiv’d  Electricity,  as  though  the  fponge  were 
gently  fqueez’d  between  your  fingers.  I  was  defirous  to  know  if  I  was 
able  to  eleCtrify  a  drop  of  cold  water,  dropping  from  the  fponge,  enough 
to  fire  the  fpirit ;  but,  after  many  unfuccefsful  trials,  I  was  forced  to 
defift  *,  becaufe  the  cold  water  dropping  from  the  fponge  not  only  cool’d 
the  fpirit  too  much,  but  aifo  render’d  it  too  weak  :  likewife  every  drop 
carried  with  it  great  part  of  the  Electricity  from  the  fponge. 

I  then  confider’d,  in  what  manner  I  could  give  a  tenacity  to  the  wa¬ 
ter  fufficient  to  make  the  drops  hang  a  confiderable  time  ;  and  this  I 
brought  about  by  making  a  mucilage  of  the  feeds  of  fieawort.  A  wet 
fponge  then,  fqueez’d  hard,  and  fill’d  with  this  cold  mucilage,  was  held 
in  the  hand  of  an  eleCtrified  man,  when  the  drops,  forced  out  by 
the  EleCtricity,  afiifted  by  the  tenacity  of  the  liquor,  hung  fome  inches 
from  the  fponge  ;  and  by  a  drop  of  this,  I  fired  not  only  the  fpirit  of 
wine,  but  likewife  the  inflammable  air  before-mentioned,  both  with  and 
without  the  explofion.  What  an  extraordinary  eflfeCt  is  this,  that  a  drop 
of  cold  water  (for  the  feeds  contribute  nothing,  but  add  confiftence  to 
the  water)  fhould  be  the  medium  of  fire  and  flame  ? 

Camphire  is  a  vegetable  refin,  and,  of  confequence,  an  eleCtric  per  fe. 
This  fubftance,  notwithstanding  it’s  great  inflammability,  will  not  take 
fire  from  the  finger  of  a  man*,  or  any  other  body  eleCtrified,  tho*  made 
very  warm,  and  the  vapours  arife  therefrom  in  great  abundance  ;  be¬ 
caufe,  neither  eleCtrics  per  fe  excited,  or  eleCtrified  bodies,  exert  their 
force  by  fnapping  upon  eleCtrics  per  fe ,  though  not  excited.  If  you 
break  camphire  fmall,  and  warm  it  in  a  fpoon,  it  is  not  melted  by  heat 
like  other  refins ;  but,  if  that  heat  were  continued,  it  would  all  prove 
volatile.  To  camphire  thus  warm’d,  the  finger  of  an  eleCtrified  man,  a 
iword,  or  fuch-like,  will,  in  fnapping,  exert  it’s  force  upon  the  fpoon, 
and  the  circumambient  vapour  of  the  camphire  will  be  fired  thereby, 
and  light  up  the  whole  quantity  expofed.  The  fame  experiment  fuc- 
ceeds  by  the  repulfive  power  of  EleCtricity. 

A  poker,  thoroughly  ignited,  put  into  fpirit  of  wine,  or  into  the 
diftilled  oil  of  vegetables,  produces  no  flame  in  either.  It  indeed  occa- 
fions  the  vapors  to  arife  from  the  oil  in  great  abundance  *,  but  if  you 
eleCtrify  this  heated  poker,  the  eleCtrical  flafhes  prefently  kindle  flame 
in  either.  The  experiment  is  the  fame  with  camphire.  Thefe  experi¬ 
ments,  as  well  as  the  following,  fufficiently  evince,  that  the  eleCtrical 
fire  is  truly  flame,  and  that  extremely  fubtil. 
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I  have  made  feveral  trials  in  order  to  lire  gunpowder  alone,  which  I 
tried  both  warm  and  cold,  whole  and  powder’d,  but  never  could  fuc- 
-ceed  ;  and  this  arifes,  in  part,  from  it’s  vapours  not  being  inflammable, 
and  in  part  from  it’s  not  being  capable  of  being  fir’d  by  flame  *  unlefs 
the  fulphur  in  the  compofition  is  nearly  in  the  date  of  accenfion.  This 
we  fee,  by  putting  gunpowder  into  a  fpoon  with  rectified  fpirit,  which, 
when  lighted,  will  not  fire  the  powder,  till,  by  the  heat  of  the  fpoon 
from  the  burning  fpirit,  the  fulphur  is  almoft  melted.  Like  wife,  if  you 
hold  gunpowder  ground  very  fine  in  a  fpoon  over  a  lighted  candle,  or  any 
other  flame,  as  foon  as  the  fpoon  is  hot  enough  to  melt  the  fulphur,  you 
fee  a  blue  flame,  and  inftantly  the  powder  flafhes  off.  The  fame  effects 
are  obferved  in  the  Pulvis  fulminans,  compofed  of  nitre,,  fulphur,  and 
fixed  alkaline  fait.  Befides,  when  the  gunpowder  is  very  dry,  and  ground 
very  fine,  it  (as  you  pleafe  to  make  the  experiment)  is  either  attracted 
or  repell’d  *,  fo  that,  in  the  firfl:  cafe  the  end  of  your  finger,  when  elec¬ 
trified,  fliail  be  cover’d  over  with  the  powder,  though  held  at  fome 
diftance  $  and  in  the  other,  if  you  eleCtrify  the  powder,  it  will  fly  off  at 
the  approach  of  any  non-eleCtrified  fubftance,  and  fometimes  even  with- 
put  it.  But  I  can,  at  pleafure,  fire  gunpowder,  and  even  difcharge  a 
mufket,  by  the  power  of  Electricity,  when  the  gunpowder  has  been 
ground  with  a  little  camphire,  or  with  a  few  drops  of  fome  inflamma¬ 
ble  chemical  oil.  This  oil  fomewhat  moiftens  the  powder,  and  prevents 
it’s  flying  away  :  the  gunpowder  then  being  warm’d  in  a  fpoon,  the 
eledtrical  flaflies  fire  the  inflammable  vapour,  which  fires  the  gunpowder: 
but  the  time  between  the  vapour  firing  the  powder  is  fo  fliort,  that  fre¬ 
quently  they  appear  as  the  fame,  and  not  fucceflive  operations,  wherein 
the  gunpowder  itfelf  feems  fired  by  the  EleCtricity  :  and,  indeed,  the  firfl: 
time  this  experiment  fucceeded,  the  flafli  was  fo  fudden  and  unexpect¬ 
ed,  that  the  hand  of  my  afliftant,  who  touch’d  the  fpoon  with  his  finger, 
was  confiderably  fcorch’d.  So  that  there  feems  a  fourth  ingredient  ne- 
ceffary  to  make  gunpowder  readily  take  fire  by  flame  ;  and  that  fuch  a 
one  as  will  heighten  the  inflammability  of  the  fulphur. 

In  common  cafes,  the  lighted  match,  or  the  little  portion  of  red-hot 
glafs,  which  fails  among  the  powder,  and  is  the  refult  of  the  collifion 
from  the  flint  and  fteel,  fires  the  charcoal  and  fulphur,  and  thefe  the 
nitre.  But  if  to  thefe  three  ingredients  you  add  a  fourth,  viz,  a  vege¬ 
table  chemical  oil,  and  gently  warm  this  mixture,  the  oil,  by  the  warmth, . 
mixes  intimately  with  the  fulphur,  lowers  it’s  confidence,  and  makes  it 
readily  take  fire  by  flame. 

In  thefe  operations,  notwithftanding  I  always  made  ufe  of  the  fineft- 
fcented  oils  of  Orange-peel,  Lemons,  and  fuch-like,  yet,  upon  the  lead : 
warming  the  mixture,  the  rank  fmell  of  balfam  (i.  e,  of  the  ready  fo- 
lution  of  fulphur)  was  very  obvious.  : 
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8.  *  As  water  is  a  non-eleCtric,  and  of  confequence  a  conductor  of 
■periment s  and  EleCtricity,  I  had  reafon  to  believe,  that  ice  was  endow’d  with  the  fame 
O o/er<va tions,  pr0pertlcs<  Upon  making  the  experiment  I  found  my  conjectures  not 
'it)efam-  without  foundation*,  for,  upon  eleCtrifying  a  piece  of  ice,  where-ever 
the  ice  was  touch’d  by  a  non-electric,  it  flatbed  and  fnapped.  A  piece 
of  ice  alfo,  held  in  the  hand  of  an  eleCtrify’d  man,  as  in  the  beforemen- 
tioned  proedfes,  fired  warm  fpirit,  chemical  vegetable  oils,  camphire, 
and  gunpowder  prepared  as  before.  But  here  great  care  muff  be  taken, 
that  by  the  warmth  of  the  hand,  or  of  the  air  in  the  room,  the  ice  does 
not  melt  *,  if  fo,  every  drop  of  water  therefrom  confiderably  diminifhes 
the  received  Electricity.  In  order  to  obviate  this,  I  caufed  my  afliftant, 
while  he  was  eleCtrifying,  to  be  continually  wiping  the  ice  dry  upon  a 
napkin  hung  to  the  buttons  of  his  coat  *,  and  this  being  eleCtrified  as 
well  as  the  ice,  prevented  any  lofs  of  the  force  of  the  Electricity.  The 
experiment  will  lucceed  likewife,  if,  inftead  of  the  ice,  you  eleCtrify  the 
fpirit,  and  bring  the  ice  not  eleCtrified  near  them.  I  muft  obferve, 
that  ice  is  not  fo  ready  a  conductor  of  EleCtricity  as  water  *  fo  that  I 
very  frequently  have  been  difappointed  in  endeavouring  with  it  to  fire 
inflammable  fubftances,  when  it  has  been  readily  done  by  a  fword,  or 
the  finger  of  a  man. 

In  my  firft  paper  I  took  notice  of  my  having  obferved  two  different 
appearances  of  the  fire  from  eleCtrified  fubftances  •,  viz.  thofe  large  bright 
flafhes,  which  may  be  procured  from  any  part  of  eleCtrified  bodies,  by 
bringing  a  non-eleCtric  unexcited  near  them,  and  with  which  we  have 
tired  all  the  inflammable  fubftances  mention’d  in  the  courfe  of  thele  ob- 
fervations  ^  and  thofe,  like  the  firing  of  wet  gunpowder,  which  are  only 
perceptible  at  the  points  or  edges  of  excited  non-eieCtrics.  Thcfe  laft 
alfo  appear  different  in  colour  and  form,  according  to  the  fubftances  from 
which  they  proceed  :  for,  from  polifh’d  bodies,  as  the  point  of  a  fword, 
a  lilver  probe,  the  points  of  feiffors,  and  the  edges  of  the  fteel  bar 
made  magnetical  by  the  ingenious  Dr  Knight ,  the  eleCtrical  fire  appears 
like  a  pencil  of  rays,  agreeing  in  colour  with  the  fire  from  Boyle  s  Phof- 
f  boras  •,  but  from  unpoiifhed  bodies,  as  the  end  of  a  poker,  a  rufty 
nail,  or  fuch-like,  the  rays  are  much  more  red.  The  difference  of  co¬ 
lour  here,  I  am  of  opinion,  is  owing  rather  to  the  different  reflection  of 
the  eleCtrical  fire  from  the  furface  of  the  body,  from  which  it  is  emitted, 
than  to  any  difference  in,  the  fire  itfelf.  Thefe  pencils  of  rays  iffue  fuc- 
ceffively  as  long  as  the  bodies,  from  which  they  proceed,  are  exciting  % 
but  they  are  longer  and  more  brilliant,  if  you  bring  any  non-eleCtric 
not  excited  near  them,  though  it,  muft  not  be  clofe  enough  to  make 
them  fnap.  If  you  hold  your  hand  at  about  two  or  three  inches  diftance 
from  thefe  points,  you  not  only  feel  fucceflive  blafts  of  wind  from  them, 
but  hear  alfo  a  crackling  noife.  Where  there  are  feveral  points,  you 
obferve  at  the  fame  time  feveral  pencils  of  rays. 


*  This  Paper  is  reprinted,  with  fome  miFakes,  in  N®.  484.  p.  695,  &  feq. 
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It  appears,  fr«m  experiments,  that  befides  the  feveral  properties  that 
Electricity  is  poffefs’d  of  peculiar  to  itfelf,  it  has  fome  in  common  with 
magnetifm  and  light. 

In  common  with  Magnetifm,  Electricity  counteracts,  and  in  light  fub-pROp.  X. 
(lances  overcomes  the  force  of  gravity.  lake  that  extraordinary  power 
likewife,  it  exerts  it’s  force  in  vacuo  as  powerfully  as  in  open  air,  and 
this  force  is  extended  to  a  confiderable  diilance  through  various  lubftan- 
ces  of  different  textures  and  denfities. 

Gravity  is  the  general  endeavour  and  tendency  of  bodies  towards  the  Corol, 
centre  of  the  earth  :  this  is  over-come  by  the  magnet,  with  regard  to  iron, 
and  by  Electricity,  with  regard  to  light  fubftances,  both  in  it’s  attraction 
and  repul fion  ;  but  I  have  never  been  able  to  difcern  that  vortical  moti¬ 
on,  by  which  this  effeci  was  faid  to  be  brought  about  by  the  late  Dr 
Defaguliers ,  and  others,  having  no  other  conception  of  it’s  manner  of 
acting  than  as  rays  from  a  centre,  which  indeed  is  confirmed  by  feveral 
experiments :  one  of  which,  very  eafy  to  be  tried,  is,  that  if  a  fingie 
downy  feed  of  cotton-grafs  is  Sropped  from  a  man’s  hand,  and  in  it’s 
fall  comes  within  the  attraction  of  the  rubbed  tube  ;  the  down  of  this  feed, 
which  before  feemed  to  flick  together,  feparates,  and  forms  rays  round 
the  centre  of  the  feed  .*  or  if  you  fallen  many  of  thefe  feeds,  with  mu¬ 
cilage  of  gum-arabic,  round  a  bit  of  flick,  the  down  of  them  when 
electrified,  which  otherwife  hangs  from  the  flick,  is  raifed  up,  and  forms 
a  circular  appearance  round  the  flick.  As  thefe  light  bodies  are  directed 
in  their  motions  only  by  the  force  impreffed  upon  them,  and  as  their 
appearance  is  conflantly  radiatim ,  fuch  appearance  by  no  means  fquares 
with  our  idea  of  a  vortex. 

Some  have  imagined  a  polarity  alfo,  when  they  have  obferved  one 
end  of  an  excited  glafs  tube  repel  light  fubftances,  and  the  other  attract 
them  ;  but  this  is  a  deception,  arifing  from  the  whole  length  of  the  tube 
not  being  excited,  but  only  fuch  part  of  it  as  has  been  rubb’d  ;  fo  that 
as  much  of  the  tube  as  is  held  in  the  hand  remains  in  an  unexcited  (late, 
and  permits  light  fubftances  to  lie  ftill  thereon,  though  forcibly  repell’d 
at  the  other  end.  This  attractive  power  of  Electricity  acts  not  only  up¬ 
on  non-electrics,  as  leaf-gold,  filver,  thread,  and  fuch-like,  but  alfo 
upon  originally-electrics,  as  filk,  dry  feathers,  little  pieces  of  glafs,  and 
refin  :  it  attract  all  bodies,  that  are  not  of  the  fame  ftandard  of  Elec- 
trity  (if  I  may  be  allowed  the  exprefiion),  as  the  excited  body  from 
which  it  proceeds.  I  found  no  body,  however  denfe,  whofe  pores 
are  not  pervious  to  Electricity,  by  a  proper  management,  not  even  gold 
itfelf.  _ 

In  common  with  light.  Electricity  pervades  glafs,  but  fuffers  no  refrac-  pR0P  jp 
tion  therefrom  ;  I  having,  from  the  moft  exact  obfervations,  found  it’s 
direction  to  be  in  right  lines,  and  that  through  glaffes  of  different 
forms,  included  one  within  the  other,  and  large  fpaces  left  between  each 
glafs. 
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This  rectilineal  direction  is  obfervable  only  as  far  as  the  Electri¬ 
city  can  penetrate  through  unexcited  originally  -  elec  tries,  and  thofe  per¬ 
fectly  dry  ;  nor  is  it  at  all  material,  whether  thefe  fubftances  are  tranft 
parent,  as  glafs  ^  femidiaphanous,  as  porcelain,  or  thin  cakes  of  white 
wax  ;  or  quite  opaque,  as  thick  woollen  cloth,  as  well  as  woven  filk  of 
various  colours  ;  it  is  only  neceffary  that  they  be  originally-electrics.  But 
the  cafe  is  widely  different  with  regard  to  non-electrics  ;  wherein  the 
direction,  given  to  the  Electricity  by  the  excited  originally- electric,  is 
alter’d,  as  fo on  as  it  touches  the  furface  of  a  non-electric,  and  is  propa¬ 
gated  with  a  degree  of  fwiftnefs  icarcely  to  be  meafured  in  all  poflible 
directions  to  impregnate  the  whole  non- electric  mafs  in  contact  with  it, 
or  nearly  fo,  however  different  in  itfelf ;  and  which  muft  of  neceffity 
be  terminated  by  an  originally-electric,  before  the  Electricity  exerts  the 
lead:  attraction  •,  and  then  this  power  is  obferved  Erft  at  that  part  of  the 
non-electric  the  moft  remote  from  the  originally-electric.  Thus,  for 
example,  by  an  excited  tube  held  over  it,  leaf-gold  will  be  attract¬ 
ed  through  glafs,  cloth,  &c.  held  horizontally  in  the  hand  of  a  man 
Handing  upon  the  door,  and  this  attraction  is  exerted  to  a  confiderable 
diftance.  On  the  contrary,  the  rubbed  tube  will  not  attract  leaf-gold, 
or  other  light  bodies,  however  near,  through  fiiver,  tin,  the  thinned 
board,  paper,  or  any  other  non-electric,  held  in  the  manner  before- 
mentioned.  But  if  you  rub  the  paper  over  with  wax  melted,  and  by 
that  means  introduce  the  originally-electric  therein,  yoij  obfefve  the 
Electricity  acts  in  right  lines,  and  attracts  powerfully.  And  here  I 
muft  beg  leave  to  remind  you,  not  only  of  the  former  corollary,  but 
of  fome  of  the  former  experiments  alfo  ;  by  which  it  appears,  that  al¬ 
though,  to  make  a  non-electric  exert  any  power,  we  muft  excite  the 
whole  mafs  thereof,  yet  we  can  excite  what  part,  and  what  only,  of  an 
originally-electric  we  pleafe.  Thus  we  obferve,  that  leaf-gold,  and  the 
feed  of  cotton-grafs  (which  grows  upon  boggs,  and  is  a  very  proper 
fubject  for  thefe  inquiries),  are  attracted  under  a  glafs  jar  made  warm 
and  turned  bottom  upwards,  upon  which  are  placed  books,  and  feveral 
other  non-electrics  5  and  that  the  motions  of  the  light  bodies  underneath 
eorrefpond  with  the  motions  of  the  glafs  tube  held  over  them,  the  Elec¬ 
tricity  feeming  inftantaneoufly  to  pafs  through,  the  books  and  the  glafs. 
But  this  does  not  happen,  till  the  Electricity  has  fully  impregnated  the 
non-electrics,  which  lie  upon  the  glafs ;  w'hich  received  Electricity  is 
flopped  by  the  glafs  ♦,  and  then  thefe  non-electrics  dart  their  power  di¬ 
rectly  through  the  upper  part  of  the  glafs,  after  the  manner  of  orjgi- 

*  I  have  eonfiantty  observed,  that  the  eleCtrical  attraction  through  glafs  is  much  more 
powerful  when  the  glafs  is  made  warm,  than  when  cold.  This  efFeCt  may  proceed  from 
a  twofold  cayfe  :  firft,  warm  glafs  does  not  condenfe  the  water  from  the  air,  which 
makes  the  glafs,  as  has  been  before  demonftrated,  a  conductor  of  Electricity  :  fecondly, 
as  heat  enlarges  the  dimenfions  of  all  known  bodies,  and,  confequently  c-aufes  their  con - 
ffituent  parts  to  recede  from  each  other,  the  eleCtrical  effluvia,  palling  in  flralt  lines,  .find, 
probably,  a  more  ready  paflage  through  their  pores. 
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maliy-electrics.  But  if  the  thinned  non-electric,  even  the  fineft  paper, 
as  I  before  mentioned,  is  held  in  the  hand  of  a  man  at  the  fmalleft 
diftanceover  the  leaf-gold,  and  the  Electricity  is  not  flopped,  not  the 
leaft  power  will  be  exerted,  and  the  gold  will  lie  flill.  I  muft  here  re¬ 
mark  likewife,  that  this  law  of  Electricity  is  fo  conflant  and  regular, 
that  I  have  not  found  one  deviation  from  it ;  fo  that  even  the  quickfilver, 
fpread  thin,  as  it  ufually  is  at  the  back  of  a  plate  of  a  looking-glafs, 
will  prevent  the  paffing  thro5  of  the  electrical  attraction,  unlefs  flopped 
by  an  original  ly-eledtric  This  penetration  of  the  eledlrical  power 
through  originally-eledtrics  is  much  greater  than  has  hitherto  been  ima¬ 
gined,  and  has  caufed  the  want  of  fuccefs  to  great  numbers  of  experi¬ 
ments.  I  have  been  at  no  fmall  pains  to  determine,  how  far  this  pow¬ 
er  can  penetrate  through  a  dry  originally-eledlric  ;  and  have  found,  by 
repeated  trials,  that  either  in  a  cake  of  wax  alorre,  or  of  wax  and  refin 
mixed,  when  the  Electricity  is  very  powerful,  it  has  paffed,  I  fay,  in 
flrait  lines  through  thefe  cakes  of  the  thicknefs  of  2  inches  and  r%  *  but 
I  never  could  make  it  adl  through  one  of  2  inches  and  A  ;  for  in  this 
it  was  perfectly  flopped.  So  that  the  cakes  commonly  made  ufe  of  to 
flop  the  Electricity,  by  being  too  thin,  fuffer  a  confiderable  quantity  of 
the  eleCtrical  power  to  pervade  them,  and  be  loft  in  the  floor.  I  make 
no  doubt  if  the  eleCtrical  power  could  be  more  increafed,  k  would; 
penetrate  much  further  through  thefe  originally-eleCtric  bodies. 

EleCtricity,  in  common  with  light  likewife,  when  it’s  forces  are  col¬ 
lected,  and  a  proper  direction  given  thereto,  upon  a  proper  object,  pro¬ 
duces  fire  and  flame. 


Prop. 


The  fire  of  Electricity  (as  I  have  before  obferved);  is  extremely'  de-  Cords 
licate  ;  and  fiets  on  fire,  as  far  as  I  have  yet  experienced,  only  inflam¬ 
mable  vapours.  Nor  is  this  flame  at  all  heightened,  by  being,  fuper- 
induced  upon  an  iron  rod,  red-hot  with  coarfer  culinary  fire,  as  in  a 
preceding  experiment ;  nor  diminifhed  by  being  directed  upon  cold  wa¬ 
ter  However  I  was.  defirous  of  knowing*  if  this  flame  would  be 
affected  by  a  flill  greater  degree  of  cold;  and  in  order  to  determine 
this,  I  made  an  artificial  cold  ;  by  which  the  mercury,  in  a  very  nice 
Thermometer  adjufted  to  Fahrenheit' s  fcale,  was  depreffed  in  about- 
from  1 50  above  the  freezing  point  to  30°  below  it-.;  that  is,  the  mer¬ 
cury  fell  45°.  From  this  cold  mixture,  when  electrified,  the  flafhes 
were  as  powerful,  and  the  ftroke  as  fmart,  as  from  the  red-hot  iron. 

I  could  have  made  the  cold,  more  intenfe,.  but  the  above  was  fufficient 
for  my  purpofe.  This-  experiment  feems  to  indicate,  that  the  fire  of 
Electricity  is  affected  neither  by  the  prefence  or  abfence  of  other  fire. 

For  as  red-hot  iron,  by  Sir  I  Newton  s  fcale  of  heat,. is  fixed  at  1920, 
and  as  the  ratio  between  Sir  Ifaac' s  degrees  and  Fahrenheit' s  is- as  34  to 
180,  it  neceffarily  follows,  that  the  difference  of  heat  between  the  hot 
iron  and  the  cold  mixture  is  1.040°  ;  and  neverthelefs  this  vaft  difference 
makes  no  alteration  in  the.  appearance  of  the  electrical  flame.  We  find 
likewife,  that  as  the  fire,,  aiding  from  the  refraction  of  the  rays  of  light 
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by  a  Letts ,  and  brought  to  a  Focus ,  is  obferved,  firfb,  at  fome  Imall 
diftance  from  their  furfaces,  to  fet  on  fire  combuftible  fubftances  • 
the  fame  effect,  as  I  have  before  obferv’d,  is  produced  in  like  manner 

by  electrical  flame. 

I  may  perhaps  be  thought  too  minute  in  fome  of  the  before-mention¬ 
ed  particulars  ;  but,  in  inquiries  abftrule  as  thefe  are,  where  we  have 
i'o  little  a  priori  to  direct  us,  the  greatell  attention  muff  be  had  to 
every  circurnftance,  if  we  are  truly  deftrous  of  inveftigating  the  laws 
of  this  furprifing  power.  For,  as  has  been  faid  upon  another  occauon, 
by  my  ever  honoured  friend  Martin  Folkes,  Eiq;  our  moft  worthy 
Prefident ,  “  That  Electricity  feems  to  furnilh  an  inexhauftible  fund  for 
“  inquiry  :  and  fact  phenomena  fo  various,  and  fo  wonderful,  can  arife 
“  only  from  caufes  very  general  and  extenfive ;  and  fuch  as  miift  have 
“  been  defigned  by  the  Almighty  Author  of  nature  for  the  produc¬ 
tion  of  very  great  effects,  and  fuch  as  are  of  great  moment  to  the 
fyirem  or  the  univerfe.” 

.9-  The  favour,able  reception  wherewith  you  honour’d  fome  papers  I 
laid  oetore  you  fome  time  fince,  relating  to  Electricity,  emboldens  me 
to  trouble  you  again  upon  the  fame  fubject  :  and  I  am  the  more  encou- 
rageu  fo  to  do,  as  the  progrefs  of  our  difcoveries  therein,  both  here 
and  abroad,  has  been  fo  rapid  ;  that  what,  little  more  than  a  yeara°-o, 

we  conceived  to  be  the  ne  plus  ultra  of  our  inquiries,  is  now  regarded°as 
mere  rudiments.  ° 
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It  were  trefpaffing  too  much  upon  you,  to  recount  the  great  number 
of  experiments  I  have  made  ;  for  which  reafon  I  fhall  only  take  notice 

proportion 3re  elthCr  ln  thcmlelves  ftriking>  or  tend  to  illuftrate  fome 

At  the  beginning  of  laft  fummer  I  caufed  a  machine  to  be  made  for 
electrical  purpofes  ;  the  wheel  whereof  was  four  feet  in  diameter.  In  the 
periphery  of  this  who.  were  cut  four  grooves,  correfponding  with  four 

?  S ? A  M  ‘"'e”  d,am7er’  which  were  difpofed  vertically  at  about 
rhpfp  o-Lk*  - anC-6  7° 4  eacb  otber-  One,  two,  or  the  whole  number  of 
foindles  77  ,be  ufed  at  P'ea,"urc-  They  were  mounted  upon 

axis  was  about ' °i  i™  7  d,ameter\  and  their  mean  motion  round  their 
h  u  mes  jn  a  minute-  As  it  is  next  to  impoflible  to 

ther  cuhfhk)nf  0w>hb  V"ud  mounted  Perfectly  true,  I  order’d  the  lea- 

WhlchL  they  were  rubb’d>  t0  be  duffed  with  an  elaftic 

Ifual  v  ruhhM  ha,2dhat  tbe  Slob«  in  ‘heir  rotations  might  be  as 
■  rubb’lfbv  rhAf  7°fil(b  e'  might  likewife  caufe  the  giobes  to  be 

which  hereafter"!  rht  °  n?-Ur  affi^ants  5  but  under  a  certain  treatment  (of 

ons  were  n7w  ftl°dSdXClte  CqUally  ftrong‘  The  leathet  cufhi- 

of  the  rf-  h  d  °Tf  with  whiting-  A*  a  minute  detail 

of  the  parts  of  this  machine  would  take  up  too  much  of  your  time  I 

have  herewith  laid  before  you  a  draught  thereof.  7  ’ 
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I  lined  one  of  thefe  globes  to  a  confiderable  thicknefs,  with  a  mix-  5  4 
ture  of  wax  and  refin,  in  order  to  obferve  whether  or  no  the  Electricity 
would  be  the  fooner  or  more  ftrongelv  excited  ;  but  I  found  no  diffe¬ 
rence  in  the  power  of  this  globe  from  the  others,  which  were  without 
this  treatment. 

The  power  of  Electricity  is  increafed  by  the  number  and  iize  of  the  5  5. 
globes  to  a  cettain  decree  ;  but  by  no  means  in  proportion  to  their  num¬ 
ber  and  fize  :  therefore,  as  the  bodies  to  be  electrified,  will  contain  on1" 
a  certain  quantity  of  Ele&ricity,  of  which  more  largely  hereafter  ;  when 
that  quantity  is  acquired,  which  is  fooneft  done  by  a  number  of  «lobes 
the  furcharge  is  diffipated  as  fad  as  it  is  excited.  0  ’ 

After  the  globes  had  been  a  few  times  ufed,  I  found  myfelf  mailer  of  §  6 
a  much  greater  quantity  ot  electrical  power,  with  much  lefs  labour  to  ' 
myfelf,  than  when  I  ufed  only  tubes.  I  could  attract  and  repel  li«ht 
iubftances  at  a  much  greater  diftance  than  before ;  fire  fpirits  of  wine 
camphire,  and  all  other  fubflances  whofe  vapours  were  inflammable,  with 
great  eale,  and  at  any  diftance,  with  non-eleftrics  placed  upon  origi- 
nally-eleCtrics  :  1  could  fire  them,  I  fay,  at  all  times  ;  though  not 
equally  eafy,  when  the  weather  was  moift.  > 

I  difeover’d  with  this  machine,  and  communicated  to  feveral  Mem¬ 
bers  ot  this  Society ,  feveral  of  the  experiments  faid  to  be  firft  made  by  *  7 

M.  k  Monnur  at  Paris ,  before  the  letter  communicating  them  was  re- 
ceived  by  our  Prefidetit  from  thence. 

I  order’d  another  machine  to  be  made  for  a  friend  of  mine,  which  i  g 
carried  a  globe  of  16  inches  diameter.  I  united  the  power  of  this  lar^e 
globe  with  that  of  3  of  the  others  before- mention’d,  and  found  the 
ftrokes  from  the  excited  non-eledfrics  not  increafed  according  to  my 
expectation.  In  two  experiments  indeed,  where  the  diflipation  of  the 
whole  power  of  thefe  globes  was  vifible  as  fad  as  it  was  excited,  the 
effeCt  of  this  additional  globe  was  very  confiderable.  The  firft  was 
when  two  pewter  plates  were  held,  one  in  the  hand  of  an  electrified 
man,  and  the  other  by  one  ftanding  upon  the  floor :  when  thefe  plates 
were  brought  near  each  other,  the  flafhes  of  perfectly  pure  and  bright 
ftame  were  fo  large,  and  fucceeded  each  other  fo  fait,  that,  when  the 
room  was  darken’d,  I  could  diftindly  fee  the  faces  of  13  people  who 
flood  round  the  room.  The  other  was  from  a  piece  of  large  blunt  wire 
hanging  to  the  gun-barrel;  from  the  end  of  which,  when  electrified,  and 
any  black  *  non- eleCtric  unexcited  was  brought  near,  though  not  near 


*  In  the  courfe  of  thefe  obfervations,  whenever  I  mention  either  originally-eleflrics  or 
non-eleftrics,  I  always  underfland  the  whole  genus  of  each.  Thus  when  I  mention  a  man- 
placed  upon  originally -elecTncs,  I  am  indifferent  whether  he  is  fufpended  either  in  lines  of 
dry  11  k,  hair,  or  wool ;  or  (which  is  much  more  convenient)  if  he  Hands  upon  dafs 
wax,  refin,  pitch,  fulphur,  tsfe.  or  upon  different  mixtures  of  thefe,  if  of  a  lufhcient 
tmckneis.  As  vve  are  now  mafters  of  a  greater  eleflrical  power  than  heretofore,  I  have 
found  the  Eledricity  pervade,  tho’  in  very  fmall  quantity,  originally- eletfiks  of  above;' 
four  inches  diameter.  4 

enough  ' 
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enough  to  caufe  a  fnap,  a  brufh  of  blue  lambent  flame,  totally  diffe¬ 
rent  from  the  former,  was  very  confpicuous  when  the  room  was  darky 
of  more  than  an  inch  long  and  an  inch  thick.  I  mention  that -what  is 
held  near  the  bottom  of  the  wire  fhould  be  black,  becauie  then  you  fee 
this  flame  more  (harp.  Here  the  phofphoreal  fmell  might  be  perceived 
at  a  can hdpr able  diflance.  If  the  back  of  your  hand  was  brought  lb  near 
this  wire  as  to  occafion  a  fnap,  and  thtfe  Snaps  were  received  for  Some 
time,  you  would  feel  them  like  lb  many  punctures  upon  your  fit  in,  oc- 
ca honing  red  Spots,  which  have  lafted  24  hours. 

If,  when  a  perfon  is  electrified,  he  brings  his  hand  upon  the  cloaths 
of  one  that  is  not,  they  both  have  a  fenfation  exadtly  refembling  that  of 
many  pins  running  into  the  fkin,  which  continues  as  long  as  the  globes 
are  in  motion.  This  is  moll  perceptible  when  the  cloaths  are  of  thin. 
woollen  cloth  or  fiik,  animal  Subfiances  ;  lefs  fo,  when  of  linen  or  cot¬ 
ton,  which  are  vegetable. 

If  fome  oil  of  turpentine  is  Set  on  fire  in  any  veffel  held  in  the  hand 
of  an  ele&rified  man,  the  thick  fmoke  that  arifes  therefrom  receiv’d 
againft  any  non-eleblric  of  a  large  furface,  held  in  the  hand  of  a  fecond. 
man  handing  upon  an  electrical  cake  *,  this  fmoke,  I  fay,  at  a  foot  dis¬ 
tance  from  the  flame,  will  carry  with  it  a  Sufficient  quantity  of  EleCtri- 
city  for  the  fecond  man  to  fire  any  inflammable  vapour.  The  eiedtrical 
Strokes  have  been  likewife  perceptible  upon  the  touching  the  fecond 
man,  when  the  non-eleCtric  held  in  his  hand  has  been  in  the  fmoke  of  the 
oil  of  turpentine  between  7  and  8  feet  above  the  flame.  Here  we  find 
the  fmoke  of  an  originally-eledtric  a  conduClor  of  Electricity. 

Likewife  if  burning  fpirit  of  wine  be  fubftituted  in  the  place  of  oil  of 
turpentine,  and  if  the  end  of  an  iron  rod  in  the  hand  of  the  fecond  man 
be  held  at  the  top  of  the  flame,  this  fecond  man  will  kindle  other  warm 
Spirits  held  near  his  finger.  Here  we  find  that  flame  conducts  the  Elec¬ 
tricity,  and  does  not  perceptibly  diminifh  it’s  force. 

Thefe  two  experiments  demonstrate,  that  the  opinion  of  thofe  is  erro¬ 
neous,  who  luppofe  the  eledtrical  effluvia  to  be  of  a  fulphureous  nature-, 
and  that  thefe  themfelves  are  Set  on  fire  at  the  Snapping  obferv’d,  when 
you  bring  non-eledtrics  unexcited  to  thofe  that  are.  If  their  opinions 
were  true,  the  eledtrical  effluvia  fhould  be  deftroyed  by  the  flame  in  both 
the  preceding  experiments  *,  the  contrary  of  which  is  obferved. 

I  now  proceed  to  take  notice  of  that  furprifing  effect,  that  extraordinary 
accumulation  of  the  electrical  power  in  a  phial  of  water,  firft.  difeover’d  by 
Profeffor  Muffle henbroek^  a  man  born  to  penetrate  into  the  deepeft  myfteries 
of  PhiloSophy  :  and  I  hope  I  fhall  ftand  excufed,  if  I  enter  into  a  minute 
detail  of  the  circumftances  relating  thereto.  The  experiment  is,  that  a 
phial  of  water  is  Sufpended  to  a  gun-barrel  by  a  wire  let  down  a  few  in¬ 
ches  into  the  water  through  the  cork  ;  and  this  gun-barrel,  fufpended  in 
Silk  lines,  is  applied  fo  near  an  excited  glafs  globe,  that  fome  metallic 
fringes  inferted  into  the  gun-barrel  touch  the  globe  in  motion.  Under 
thefe  circumftances  a  man  grafps  the  phial  with  one  hand,  and  touches 

the 
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the  gun-barrel  with  a  finger  of  the  other.  Upon  which  he  receives  a 
violent  fhock  through  both  his  arms,  efpecially  at  his  elbows  and  wrifts, 
and  acrofs  his  bread:.  This  experiment  fucceeds  bed:,  cater  is  paribus , 

1.  When  the  air  is  dry. 

2.  When  the  phial  containing  the  water  is  of  the  thinned:  glafs. 

3.  When  the  outfide  of  the  phial  is  perfectly  dry. 

4.  In  proportion  to  the  number  of  points  of  non- electric  contact. 

Thus  if  you  hold  the  phial  only  with  your  thumb  and  finger  the 
fnap  is  fmall  ;  larger  when  you  apply  another  finger,  and  increafes 
in  proportion  to  the  grafp  of  your  whole  hand. 

5.  When  the  water  in  the  phial  is  heated  ;  which  being  then  warmer 
than  the  circumambient  air,  may  not  occafion  the  condenfing  the 
floating  vapour  therein  upon  the  furface  of  the  glafs. 

From  thefe  confiderations  it  is  to  be  obferv’d,  that  this  eflreCV  arifes  §  14. 
from  electrifying  the  non-eleCtric  water,  included  in  the  originally-elec- 
tric  glafs;  fo  that  whatever  tends  to  make  the  outfide  of  the  glafs  non¬ 
electric  by  wetting  it,  as,  a  moifl:  hand,  damp  air,  or  the  water  from 
the  infide  of  the  phial,  defeats  the  experiment,  by  preventing  the  requi- 
fite  accumulation  of  the  eleCtrical  power. 

That  a  gun-barrel  is  abfolutely  neeefiary  to  make  this  experiment  fuc-  §  14 
ceed,  is  imaginary  ;  a  folid  piece  of  metal  of  any  form  is  equally  ufeful. 

Nor  have  I  yet  found,  that  the  ftroke  is  in  proportion  to  the  quantity 
of  electrified  matter  ;  having  oblerved  the  ftroke  from  a  fword  as  vio¬ 
lent  as  that  from  a  gun-  barrel  with  feveral  excited  iron  bars  *  in  contaCl 
with  it. 

I  have  tried  the  effeCt  of  increafing  the  quantity  of  water  in  glades  §  16. 
of  different  fizes,  as  high  as  four  gallons,  without  in  the  lead:  increafing 
the  ftroke.  If  -f*  filings  of  iron  are  fubftituted  in  the  room  of  water,  the 
effeCt  is  confiderably  leffen’d.  If  mercury,  much  the  fame  as  water  ; 
the  ftroke  is  by  no  means  increafed  in  proportion  to  their  fpecific  gra¬ 
vities,  as  might  have  been  imagined  j|. 

The  phial  fhould  not  be  lefs  than  can  conveniently  be  grafped.  I  gene-  §  17- 
rally  make  ufe  of  thofe,  which  hold  feven  or  eight  ounces,  and  fill 
them  about  four  fifths  with  water ;  and  the  ftroke  from  one  of  thefe, 
under  the  fame  circumftanG.es,  is  equally  ftrong  with  that  of  a  Florence 
flafk  held  in  the  hand,  which  I  have  fometimes  made  ufe  of ;  though 

*  If  of  fix  men  touching  each  other,  and  {landing  upon  originally-electrics,  one  touches 
the  gun  barrel,  the  whole  are  eletlnfied ;  all  thefe  then  mull  be  confider’d,  as  fo  much 
excited  non-eledtric  matter.  From  the  aggregate  of  all  thefe,  not  more  fire  is  vifible  upon 
the  touch  than  from  either  of  them  fingly. 

-f-  For  a  further  account  of  the  filings  of  iron,  made  ufe  of  in  this  experiment,  fee 
Art.  28.  §  14.  *  J 

jj  In  this  experiment,  and  in  others,  wherein  we  affert,  that  the  flroke  is  not  increaf¬ 
ed  in  proportion  to  the  quantity  of  electrified  matter  ;  it  mult  always  be  underltood,  that 
the  excited  non  eledtrics  themfelves  are  touched,  without  being  contained  in  originally- 
eledtrics,  as  w'ater  in  the  glafs ;  for  otherwife  (as  will  hereafter  be  fpecified)  the  effedts  of 
different  quantities  of  matter  will  be  very  different. 
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the  glafs  of  this  laft  is  equally  thin  with  that  of  the  phial,  and  the  quan¬ 
tity  of  water  four  times  as  much.  That  the  ftroke  therefore  is  not  as  the 
quantity  of  water  electrified,  is  evident  from  this  experiment.  This  fad 
does  not  depend  upon  my  judgment  alone,  but  likewife  upon  the  opi¬ 
nions  of  feveral  learned  Members  of  this  Society ,  who  have  experienced 
the  greater  and  lefs  quantity  of  water. 

If  a  dry  twig  of  birch,  or  any  other  wood,  be  run  through  the  cork 
inftead  of  the  metallic  wire,  the  ftroke  is  not  greater  than  is  ufually  felt 
from  the  gun-barrel  without  the  application  of  the  water.  The  ftroke 
is  likewife  ieflen’d,  if  the  phial  is  held  in  the  hand  with  a  glove  on. 

After  the  gun- barrel  and  phial  have  been  fufficiently  excited,  which 
is  done  in  a  few  feconds,  the  furcharge  is  diftipated  *,  fo  that  the  conti¬ 
nuing  the  motion  of  the'  machine  ever  fo  long  after  the  faturation  is  com¬ 
plete,  does  not  increafe  the  electrical  force. 

The  force  of  the  ftroke  from  the  electrified  phial  does  not  increafe  in 
proportion  to  the  dimenfions  of  the  glafs,  or  the  number  of  globes 
employed.  I  have  been  ftruck  as  forcibly  with  one  phial  from  a  globe 
of  7  inches  diameter,  as  when  I  made  ufe  of,  at  the  fame  time,  one  of 
16  inches,  and  3  of  ten.  I  have  been  lately  informed,  that  at  Ham- 
burgh  a  fphere  was  employed  for  this  purpofe  a  Flemish  ell  in  diameter, 
without  the  expected  increafe  of  power. 

When  the  phial  is  well  eledfrified,  and  you  apply  your  hand  thereto, 
you  fee  the  fire  fiafhes  from  the  outfide  of  the  glafs  wherever  you  touch 
it,  and  crackles  in  your  hand. 

The  phial  may  be  electrified  by  applying  the  wire  therein  to  the  globe 
in  motion  •,  after  which,  if  it  is  grafped  in  one  hand,  and  the  wire 
touched  with  a  finger  of  the  other,  the  ftroke  is  as  great  as  from  the 
gun-barrel.  If  you  only  bring  your  finger  near  the  end  of  the  ware 
without  touching  it,  you  obferve  the  fame  brufh  of  blue  flame,  as  from 
the  wire  hanging  to  the  gun-barrel,  before  taken  notice  of.  This  in- 
ftantly  difappears  upon  touching  the  wire,  though  you  do  not  receive  a 
fhock,  unlefs  at  the  fame  time  you  grafp  the  phial. 

if  you  grafp  the  phial  with  your  hand,  and  do  not  at  the  fame  time 
touch  the  wire,  the  acquired  Electricity  of  the  water  is  not  diminifhed. 
So  that,  unlefs  by  accident  or  otherwife  the  wire  is  touched,  the  elec¬ 
trified  water  will  contain  it’s  force  many  hours,  may  be  conveyed  feveral 
miles,  and  afterwards  exert  it’s  force  upon  touching  the  wire. 

If,  when  the  machine  is  in  motion,  the  phial  is  hung  upon  the  gun- 
barrel,  no  increafe  of  the  ftroke  is  perceived  upon  touching  the  gun- 
barrel  with  your  finger,  unlefs  at  the  fame  time  the  phial  is  taken  in 
the  hand. 

if,  when  the  gun-barrel  and  phial  are  excited,  you  grafp  the  phial 
with  one  hand,  and  touch  the  gun-barrel  with  a  piece  of  any  metal  held 
in  the  other,  the  fhock  is  as  great  in  your  arms  as  though  you  touch¬ 
ed  the  gun-barrel  with  your  finger*,  but  not  the  leaft  fhock  is  felt,  if, 
inftead  of  metal,  you  touch  the  gun-barrel  with  a  piece  of  dry  wood. 

I  have 
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I  have  felt  a  very  great  droke,  when  I  hung  two  phials  to  the  gun-  §  26. 
barrel,  and,  grafping  them  both,  brought  my  forehead  near  it.  The 
{hock  then  was  fo  violent,  that  I  feem’d  dunn’d,  as  though  flruck  on 
the  head  with  a  great  (lick,  and  I  have  never  fmce  chofen  to  repeat  this 
experiment.  This  increafe  of  the  electrical  force  was  owing  to  the  ad¬ 
ditional  phial,  whereby  the  points  of  non-electric  contad  were  aug¬ 
mented. 

Likewife  if  a  perfon  placed  upon  originally* eledrics,  grafps  two  §  27. 
phials,  as  before-mentioned,  and  a  feconcL  perfon,  Handing  upon  the 
door,  touches  any  part  of  his  body,  a  very  flight  ftroke  only  is  per¬ 
ceived.  But  it  the  fecond  perfon,  while  the  globes  are  in  motion,  pla¬ 
ces  one  of  his  fingers  upon  the  hand,  or  any  part  of  the  naked  body  of 
the  firft,  and  at  the  fame  time  touches  the  gun-barrel  with  his  other 
hand  •,  both  feel  a  fhock  equal  to  that  juft  now  mention’d,  but  more 
tolerable,  becaufe  not  felt  in  the  head,  in  the  arms  only,  and  acrofs 
the  bread.  In  this  experiment,-  it  is  not  neceffary  that  the  outride  of 
the  glades  held  in  the  hands  fhould  be  dry,  as  in  the  former  expe¬ 
riments  ;  becaufe  whatever  by  the  moidure  is  communicated  to  the  man, 
is  ftopped  by  the  originally-dedrics  upon  which  he  is  placed.  If,  in¬ 
dead  of  his  hand,  you  gently  touch  the  fird  perfon’s  cloaths,  you  only 
perceive  a  fmall  droke  upon  your  finger  ^  but  if  you  prefs  his  cloaths. 
clofe  to  his  body,  you  frequently  perceive  a  double  droke ;  the  one, 
flight  from  his  cloaths*,  the  fecond,  a  violent  fhock  from  his  body.. 

Upon  die  wing  lb  me  experiments  to  Dr  Bevis ,  to  prove  my  adertion  §  z%. 
that  the  droke  was,  ceteris  paribus ,  as  the  points  of  contadl  of  non- 
eledrics  to  the  glafs,  that  ingenious  Gentleman  has  very  clearly  demon- 
drated  it  likewife  by  the  following  experiment  :  he  wTrapped  up  two 
large  round-bellied  phials  in  very  thin  lead  fo  ciofe  as  to  touch  the 
glades  every-where,  except  their  necks.  Thefe  were  filled  with  water, 
and  cork’d,  with  a  ftaple  of  fmall  wire  running  through  each  Cork  into 
the  water.  A  piece  of  drong  wire  about  5  inches  long,  with  an  eye  at 
each  end,  was  provided,  and  at  each  end  of  this  hung  one  of  the  phials  of 
water  by  the  fmall  ftaple  running  through  the  cork.  A  fmall  wire  loop 
then  was  faden’d  into  the  lead  at  the  bottom  of  each  phial,  and  into  thefe 
loops  was  inferted  a  piece  of  drong  wire  like  the  former.  If  then  thefe 
phials  were  hung  acrofs  the  gun- barrel  and  eledrified,  and  a  perfon  Hand¬ 
ing  upon  the  door  touched  the  bottom  wire  with  one  hand,  and  the  gun- 
barrel  with  the  other,  he  received  a  mod  violent  fhock  through  both  his 
arms,  and  acrofs  his  bread. 

Thefe  phials  may  be  concealed,  and  the  fhock  be  more  univerlal,  in  §  29. 
the  following  manner :  the  phials  may  be  placed  in  a  corner  of  the  room, 
and  any  thing  laid  over  them,  fo  as  not  to  touch  the  upper  wires ;  then 
a  very  fine  wire  mud  be  fufpended  to  the  gun-barrel,  and  faden’d  to  the 
upper  drong  wire.  A  fecond  piece  of  fmall  wire,  of  a  diffident  length 
to  reach  from  the  phials  almod  under  the  gun-barrel,  mud  be  faften- 
ed  to  the  lower  drong  wire,  and  this  may  be  conceal’d  under  a  floor  *■ 
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cloth.  The  phials  then  are  eledtrified  ;  and  if  a  perfon,  placing  his 
foot  upon  the  floor-cloth  over  the  wire  which  comes  from  the  bottom  of 
the  phials,  touches  the  gun-barrel,  he  receives  a  moft  terrible  fhock. 
The  firft  time  I  experienced  it,  was  when  the  phials  were  fully  eledlrifi-  - 
ed,  and  both  my  feet  were  placed  upon  the  wire.  Upon  receiving  the 
ftroke  from  the  gun- barrel  upon  my  finger,  it  feemed  to  me,  ufed  as  I 
am  to  thefe  trials,  as  though  my  arm  were  flruck  off  at  my  fhoulder, 
elbow,  and  wrift  *,  and  both  my  legs,  at  the  knees,  and  behind  near  the 
ankles.  So  that,  to  try  the  effedts  of  this  experiment,  you  muft  be 
careful  of  not  eledlrifying  the  phials  too  much.  If  a  dozen  or  more  of 
thefe  phials,  or  one  very  large  bottle,  were  cover’d  over  with  thin  lead 
in  the  above  manner,  and  ftrongly  eledlrified,  and  this  Eledlricity  were 
difcharged  by  a  man  at  once  in  the  manner  here  mention’d,  I  fhould 
dread  the  confequences. 

We  muft  obferve,  that  this  fhock  is  not  felt,  unlefs  the  wire,  coming 
from  the  bottoms  of  the  bottles,  is  touched  ;  and  then  not,  if  the  fhoes 
are  dry,  and  of  confequence  originally-eledlric.  In  this  experiment  we 
fee  the  effiedls  of  the  increafe  of  the  points  of  contadl ;  and  it  feems  the 
more  furprifing  to  thofe  who  are  not  acquainted  with  the  caufe,  when 
the  wire  is  concealed  under  a  floor-cloth,  that  the  moving  of  their  feet 
only  one  inch,  fhould  occafion  them,  all  other  circumftances  appa¬ 
rently  the  fame,  to  feel  a  violent  fhock,  or  none  at  all.  A  thick  carpet, 
inftead  of  a  floor-cloth,  is  liable  to  prevent  the  fuccefs  of  this  experiment, 
for  the  fame  reafon  as  dry  fhoes.  This  experiment  may  aptly  enough  be 
called,  the  fpringing  an  eledlrical  mine. 

If,  in  the  former  experiment,  the  lower  fmall  wire  is  faften’d  to  an  iron 
rod  ;  and  if,  when  the  phials  are  ever  fo  ftrongly  excited,  that  rod  is  held 
in  the  hand  of  a  man  ftanding  upon  the  floor,  and  with  it  he  touches  the 
gun-barrel,  he  perceives  no  fhock,  for  reafons  prefently  to  be  afligned. 
But  if  he  takes  this  iron  rod  in  one  hand,  and  touches  the  gun- barrel 
with  the  other,  he  then  is  violently  ftruck.  We  muft  here  oblerve,  that 
the  violence  of  the  ftroke  is  always  felt  in  our  bodies,  in  proportion  to 
the  loudnefs  of  the  explofion,  and  the  quantity  of  fire  feen.  Therefore, 
as  both  thefe  are  equally  perceptible,  whether  the  Electricity  paffcs  only 
thro’  the  iron,  as  in  the  firft  of  thefe  inftances,  or  thro’  our  bodies  equally 
with  the  iron,  as  in  the  fecond  •,  we  conclude,  that  in  both  there  is 
the  fame  degree  of  eledlrical  force.  By  the  firft  of  thefe  methods  you 
are  capable  of  making  others  fenfible  of  the  eledlrical  force,  without  feel¬ 
ing  it  yourfelf.  This  experiment,  as  well  as  the  laft,  will  admit  of  infi¬ 
nite  variation. 

If  a  man,  ftanding  upon  an  eledlrical  cake,  takes  the  phial  fufpended 
to  the  gun-barrel  in  his  hand,  by  thefe  means  he  acquires  fome  eledlrical 
power  ;  for  if,  under  thefe  circumftances,  he  touches  the  gun- barrel,  he 
only  receives  a  flight  ftroke.  If  then,  without  having  had  any  com¬ 
munication  with  unexcited  non-eledlrics,  he  touches  the  gun- barrel  again, 
the  globes  being  yet  in  motion,  he  receives  no  ftroke  at  all. 


If 


Of  E  L  E  C  T  R  I  C  I  T  Y. 

If  to  the  gun-barrel  an  egg,  either  raw  or  boiled,  is  fufpended  by  a  §  33 
piece  of  wire,  and  a  perfon,  grafping  the  eledrified  phial  in  one  hand, 
brings  the  palm  of  his  other  near  the  bottom  of  the  egg;  at  that  indant 
he  receives  a  fmart  droke,  and  his  hand  feems  full  of  a  more  red  fire 
than  is  ufually  obferved.  In  this  experiment  the  droke  is  more  confined 
to  the  hand  without  (hocking  the  arms,  than  when  you  touch  the 
gun-barrel  itfelf;  it  more  refembles  a  flroke  over  the  hand  with  a 
ferula. 

if  any  number  of  people  (land  upon  originally-eledrics,  and  commu-  §  34 
nicate  with  each  other  by  any  non-eledric  medium,  efpecially  metal, 
they  are  by  thefe  means  all  equally  eledrified  ;  and  if  a  perfon  (land¬ 
ing  upon  the  floor,  and  holding  the  phial  of  water  hanging  to  the  gun- 
barrel  in  his  hand,  touches  the  perfon  furthefl  from  the  gun- barrel,  the 
whole  number  receives  a  (hock  equal  to  any  one  touching  the  gun* barrel 
fingly. 

If  a  number  of  perfons,  how  great  foever.  Hand  upon  the  ground,  §  35 
communicating  with  each  otfier  as  before,  the  firfl  of  which;  gr.afps  the 
phial,  and  the  iafl  touches  the  gun- barrel,  the  whole  number  receive  a 
fhock  like  the  former.  This,  we  are  inform’d,  M.  le  Monnier  at  Paris 
communicated  through  a  line  of  men,  and  other  non-eledrics,  meafuring 
nine  hundred  toifes. 

Several  experiments  lhew,  that  the  eledrical  force  always,  defcribes  a  §  36 
circuit ;  e .  g.  if  a  man  holds  the  eledrified  phial  in  one  hand,  and  touches 
the  gun-barrel  with  the  other,  he  feels  the  fhock  in  no  other  parts  of  his 
body  than  in  his  arms,  and  acrols  his  bread.  So  that  here  we  fee  the 
eledrical  power  darts  rettijfimo  curfu  between  the  gun- barrel  and  phial. 

This  is  more  particularly  demondrated  by  the  following  experiment,  in 
which,  though  the  two  lines  of  perfons  may  be  of  any  length,  we  only 
fpecify,  that  each  confids  of  4,  for  the  faiee  of  perfpicuity. 

.  Of  one  line,  let  A  touch  the  gun- barrel,  danding  upon  wax,  and  §  37 
communicate  with  BCD  hkewife  danding '  upon  wax.  Of  the  other  pjg 
line,  let  1  take  the  eledrified  phial  in  his  hand,  and  join  with  2,  3,  and  4, 
all  danding  upon  the  floor.  If,  under  thefe  circumflances,  the  fird  line 
is  eledrified,  and  4  touches  Z),  all  eight  are  druck  through.  If  4 
touches  C,  jD,  though  eledrified,  feels  nothing,  and  the  remaining  leven 
are  druck;  fo  that  here  D  is. left  out  of  the  circuit.  If  4.  touches  B , 
only  fix  feel  the  fhock,  and  C  and  D  feel  nothing  ;  and  thus  you  may 
proceed  to  A ,  who  mud  always  necedarily  feel,  if  either  himfelf  or  any 
of  his  line  is  touched.  If,  when  both  lines  are  as  before-mentioned,  D 
touches  3,  4  is  left  out  of  the  circuit,  and  the  remaining  (even  feel  the 
droke.  If  C  touches  2,  the  circuit  confids  of  five,  D,  3,  and  4  being, 
though  under  the  fame  circumdances,  left  out :  always  obferving,  how¬ 
ever  thefe  circuits  are  diverfified,  that  A,  who.  touches  the  gun-barrel, 
and  1,  who  holds  the  phial,  are  certain  to  feel  the  droke. 

This  experiment  may  be  reverfed,  the  lines  being  as  before,  in  the  fol-  §  38 
lowing  manner,  wherein  likewife  this  circuit  is  always  obfervable.  Let  A 

touch. 
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touch  the  «un-barrel  as  before,  and  D  hold  the  wire  of  the  electrified 
phial  in  huTfinger.  Let  4  grafp  the  phial,  and  1  touch  B  *,  then  A  feels 
nothing,  being  left  out  of  the  circuit,  and  the  other  feven  are  Hruck. 
if  4  touches  C,  then  A  and  B  feel  nothing,  the  circuit  confiding  of  the 
remaining  fix.  But  it  is  to  be  obferved,  as  in  the  former  experiment, 
that  4,  who  grafps  the  phial,  and  D,  who  holds  the  wire,  *  muff  of  ne~ 
ce'filty  be  always  in  the  circuit.  I  have  been  the  more  particular  in  this 
matter,  as  it  demonftrates  the  courfe  of  the  eleCtrical  power  to  be  in  the 
mod  direCt  manner  between  the  gun-barrel  and  the  eleCtrified  phial. 

Likewife,  if  a  perfon,  Handing  upon  an  originally-eleCtric,  touches 
the  gun-barrel  with  his  right  hand,  a  piece  of  wire  being  placed  round 
his  left  leg,  and  a  fecond  perfon,  danding  likewife  upon  the  wax,  takes 
hold  of  the  extremity  of  this  wire  *,  then  let  another  perfon,  Handing 
upon  the  door,  and  grafping  the  electrified  phial,  touch  any  part  of  the 
fecond  perfon’s  body.  Upon  this  touch,  the  fecond  perfon  is  fhook  as 
u'fual  but  the  firH  feels  the  Hroke  only  in  his  left  leg  and  right  arm,  the 
nearefi  courfe  of  the  electrical  power. 

If  any  number  of  perfons  communicate  by  pieces  of  wire,  and  if  any 
one  of  them  brings  together  the  ends  of  the  two  pieces  of  wire  in  his 
hands,  upon  the  gun-barrel’s  being  touch’d,  he  will  perceive  no  Hroke. 
But  if  the  ends  of  the  wires  are  but  a  -  of  an  inch  afunder,  he  will  be 
fhaken  in  both  his  arms  j  becaufe  then  his  body  will  become  part  of 
the  circuit. 

If,  when  any  number  of  perfons  join  hands,  or  communicate  by  any 
metallic  medium  Handing  on  the  door,  one  grafps  the  phial,  and  joins 
with  the  red  *,  upon  the  gun-barrel’s  being  touch’d  by  the  lad  perfon  of 
the  line,  the  whole  number  are  Hruck,  and  he  who  grafps  the  phial,  as 
forcibly  as  the  refi.  But  if  two  phials  are  employed,  and  he  grafps 
them  both,  with  a  piece  of  wire  of  fufficient  length  held  between  his  fin¬ 
gers,  which  wire  touches  both  phials,  and  it’s  end  is  taken  hold  of  by 
the  fecond  perfon  of  the  line  ,  if  then  the  lafi  perfon  touches  the  excited 
gun-barrel,  all  in  the  line  are  violently  Hruck,  except  the  perfon  who 
grafps  the  phials  •,  but  he  feels  little  or  nothing  of  the  Hroke. 

The  Hroke  is  very  violent,  when  a  wire  is  put  round  the  naked 
head,  or  under  the  peruke,  and  the  perfon  grafping  the  phial  touches 
the  gun-barrel  with  the  ends  of  the  wire,  or  if  he  holds  the  wire  between 
his  teeth. 

If  a  perfon.  Handing  on  the  electrical  cakes  with  gold  or  filver  lace  up¬ 
on  his  coat,  takes  hold  of  the  gun-barrel,  and  another  perfon  grafping 
the  electrified  phial  touches  the  bottom  of  the  lace,  the  perfon  eleCtrified, 
if  he  holds  down  his  head,  feels  the  blow  under  his  chin.  The  lace  in 
this  infiance  has  the  fame  effeCts  as  a  piece  of  metal ;  at  the  end  of 
which,  if  placed  in  the  fame  manner,  you  would  necefiarily  feel  the 
Hroke. 

I  now  proceed  to  fliew,  by  what  Heps,  in  my  inquiries  into  the  nature 
of  EleCtricity,  I  difcover’d  that  ti*e  glafs  tubes  and  globes  had  not  the 

electrical 
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electrical  power  in  themfelves,  but  only  ferved  as  the  firft  movers  and 
determiners  of  that  power. 

Several  months  fince,  I  obferv’d  that,  by  rubbing  a  glafs  tube,  while  §  45. 
{landing  upon  a  cake  of  wax,  in  order,  as  1  expeCted,  to  prevent  any  of 
the  eleCtncal  power  from  difcharging  itfelf  through  me  into  the  floor  ; 
contrary  to  my  expectation,  that  power  was  fo  much  leffen’d,  that  no 
fnapping  was  to  be  obferv’d  upon  another’s  touching  any  part  of  my 
body.  But  if  a  perfon  not  electrified  held  his  hand  near  the  tube  whilft 
it  was  rubbing,  the  fnapping  was  very  fenfible.  This  I  fhew’d  to  feve- 
ral  Members  of  the  Royal  Society ,  and  others,  who  did  me  the  honour 
to  vifit  me.  Afterwards  I  met  with  an  experiment  of  the  fame  kind,  in 
a  treatife  publifh’d  by  Profeffor  Bofe ,  intitled,  Recherches  fur  la  caufe  et 
fur  la  veritable  theorie  de  V Eleffiricitf  which  that  ingenious  gentleman 
lays,  had  given  him  great  trouble  by  it’s  oddnefs.  The  experiment  is, 
that,  if  the  eleCtrical  machine  is  placed  upon  originally-eleCtrics,  the  man 
who  rubs  the  globes  with  his  hands,  even  under  thefe  apparently  favourable 
circumflances,  gives  no  fign  of  being  electrified,  when  touched  by  an  .un¬ 
excited  non-electric.  But  if  another  perfon,  handing  upon  the  floor,  does 
but  touch  the  globe  in  motion  with  the  end  of  one  of  his  fingers,  or  any 
other  non-eleCtric,  the  perfon  rubbing  is  inftantly  eleCtrihed,  and  that  very 
Itrongly.  The  folution  of  this  phenomenon,  feemingly  contrary  to  the  al¬ 
ready  difcover’d  laws  of  Electricity,  had  terribly  tormented  him  but 
however  he  has  given  us  the  following,  which  he  modeffly  calls  a  plaufibie 
fubterfuge  rather  than  a  folution  ♦,  viz.  that  a  power  cannot  aCt  at  the  fame 
time  with  all  it’s  vigour,  when  one  part  of  it  is  already  employed  •,  as  a 
horfe,  who  already  draws  an  hundred  pounds,  cannot  draw  an  additional 
weight  as  freely  as  if  he  had  not  been  loaded  at  all.  That  the  hand  ex¬ 
cites  the  virtue  already  in  the  fphere  ;  therefore  if  the  fame  power  im¬ 
pregnates  the  man,  there  remains  none  for  the  globe.  That  the  virtue  of 
the  globe  then  cannot  be  communicated  at  the  fame  time  to  the  man,  by 
whom  it  is  created.  That  he,  who  gives  it,  cannot  receive  it  himfelf. 

From  thefe,  and  fuch-iike  confiderations,  it  appears  to  him,  that  the  man  , 
upon  the  ground,  who  holds  his  fingers  to  the  globe  in  motion,  inflead 
of  his  diminifhing  it’s  eleCtrical  force,  throws  that  force  back  again  over 
the  man,  who  excited  it.  That  the  finger  in  this  cafe  feerns  to  operate 
as  an  eleCtric  per  fe ,  and  drives  back  the  electrical  power.  ^ 

I  have  feen  an  account  of  *  Mr  Allamand ,  lately  printed at  the  Hague  \  §  46. 
wherein  he  takes  notice  of  this  'phenomenon.  He  tells  us,  that  as  part  of 
the  eleCtrical  power  of  the  globe  paffes  off  by  the  frame,  upon  which 
the  globes  are  mounted,  into  the  floor,  and  dihipated  thereby  ;  he  con¬ 
ceived,  that  if  the  machine,  and  the  man  who  rubb’d  the  globe,  were 
placed  upon  pitch,  to  prevent  this  diffipation,  the  fire  of  EleCtricity 
would  be  more  ffrong.  But  the  confequence  is  extremely  odd  and  un¬ 
expected  •,  for  the  contrary  happens  ;  and  the  eleCfrical  power  is  confi- 
derably  diminifhed,  and  fometimes  there  is  even  none  at  all. 

*  Bibliotheque  Britannique  pour  tes  mois  de  'Janvier ,  Fevrie r ,  et  Mars,  1747* 

I  tried: 
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I  tried  this  experiment  feveral  times  with  my  machine,  and  the  man, 
who  turns  the  wheel  thereof,  mounted  upon  the  eleblrical  cakes.  If  the 
air  was  dry,  and  the  machine  placed  at  fome  diftance  from  non-eledfricai 
fubftances,  as  the  fides  of  the  room,  chairs,  and  fuch-like  ;  after  one  or 
two  fmali  fnaps,  the  gun-barrel,  fupported  by  filk  lines,  and  hanging  in 
con  tad  with  the  globes,  would,  tho’  the  machine  were  in  motion  a  con* 
fiderable  time,  attract  no  light  fubftances,  nor  emit  any  fire.  This  in¬ 
duced  me  to  conceive,  that  the  electrical  power  was  not  inherent  in  the 
giafs,  but  came  from  the  floor  of  the  room  ;  and  if  the  fact  were  lo, 
the  gun-barrel  fliould  lnap  upon  my  touching  any  part  of  the  machine. 
The  confequence  fully  anfwer’d  my  conjectures ;  for  while  I  flood  upon 
the  floor,  the  globes  ftill  in  motion,  I  put  one  hand  upon  the  frame  of 
the  machine,  and  touched  the  gun-barrel  with  one  of  the  fingers  of  my 
other.  Upon  this,  fire  ifiued,  and  the  flapping  continued  as  long  as  I 
held  my  hand  upon  the  machine,  but  ceafed  upon  taking  it  off*.  This 
at  once  proved  to  me,  that  the  electrical  fire  palled  from  the  floor  thro" 
my  body  to  the  machine.  I  then  order’d  the  man  to  put  one  of  his 
feet  from  the  wax  upon  the  floor  ;  which,  as  loon  as  he  complied  with, 
caufed  the  Electricity  to  fnap  at  the  gun- barrel,  and  this  ceafed  upon  his 
replacing  his  foot.  Here  I  found,  that  the  electrical  power  came  through 
the  man  *,  and  that,  in  thefe  inftances,  either  myfelf,  or  the  man  who 
touched  the  floor  with  his  foot,  was  to  be  regarded  as  an  additional  part 
of  the  machine  communicating  with  the  floor.  Thefe  confiderations  led 
me  to  make  the  following  experiments. 

If  my  conjectures  were  well  founded,  and  if  the  electrical  power,  the 
man  and  the  machine  being  placed  upon  originally-electrics,  went  through 
my  body  to  the  machine,  a  fine  wire,  held  in  my  hand  at  a  few  inches 
diftance,  ought  to  be  attracted  by  any  part  of  the  machine.  This  fuc- 
ceeded  accordingly,  but  the  attraction  lafted  a  very  fmali  fpace  of  time, 
and  the  wire  again  hung  perpendicularly  from  my  finger,  though  the 
globes  continued  in  motion.  This  induced  me  to  believe,  that  the  gun- 
barrel,  and  the  other  non-electrics  fufpended  in  contact  with  the  globes, 
would  only  contain  a  certain  quantity  of  the  electrical  aether ;  and  if 
this  were  the  cafe,  the  attraction  of  the  wire  to  the  machine  would  be 
continual,  if  the  electrical  power  found  again  a  communication  with  the 
floor,  as  the  wire  was  the  only  canal  of  communication  between  the  floor 
and  the  machine.  Whereupon  I  placed  one  of  my  fingers  upon  the 
gun-barrel,  and  held  a  wire  near  the  machine  with  my  other  hand,  and 
found,  that  as  long  as  my  finger  continued  upon  the  gun-barrel,  the 
wire  was  attracted,  but  no  longer. 

Here  we  find,  that  one  caufe  of  the  electrical  attraction  is  the  current 
of  the  electrical  aether  fetting  to  the  machine  through  the  wire  ;  and  this 
current  is  flopped  from  two  caufes  ;  one,  when  there  is  no  difcharge 
thereof  from  the  gun-barrel,  the  accumulation  being  complete  ;  the  other, 
when  other  currents  are  opened,  that  is,  when  the  machine  is  touched  in 
other  parts. 
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In  thefe,  and  the  fubfequent  experiments,  I  always  fuppofe  the  air  §  50. 
very  dry  j  for  if  it  is  not,  and  the  filk  lines,  which  fupport  the  non- 
electrics,  are  wetted  thereby,  the  electrical  power  will  be  difcharged  along 
them,  and  the  wire  will  be  conHantly  attracted,  as  I  have  frequently  on 
purpofe  experienced  ^  and  this  difcharge  is  in  proportion  as  the  lines  are 
more  or  lefs  wetted. 

If  a  man  Hands  upon  the  machine  placed  upon  originaljy-elecfrics,  §  51. 
and  the  gun- barrel  with  the  other  non-electrics  are  fufpended  as  ufual  in 
contact  with  the  globes,  no  Electricity  is  obferved  in  that  man  :  but  if  a 
wire,  hanging  to  the  wainfcot  of  the  room,  touches  the  gun- barrel,  or. 
a  man  Handing  upon  the  floor  applies  his  finger  thereto,  the  man  upon 
the  machine  emits  fire  copioufly  *,  and  either  himfelf,  or  the  man  who 
turns  the  wheel  of  the  machine,  fires  inflammable  fubflances.  But  this 
effect  is  no  longer  obfervable,  when  the  wire,  &V.  are  removed  from 
touching  the  gun-barrel.  So  that,  in  this  experiment,  the  ufual  courfe 
of  the  Electricity  is  inverted  ;  and  that  power,  which,  in  moH  other  in-» 
flances,  is  brought  by  the  wood- work  of  the  machine  to  the  globes, 
and  by  them  difcharged  upon  the  gun-barrel,  is  now  brought  by  the 
wire  to  the  gun-barrel,  and  from  this  the  globes  throw  it  all  over,  not 
only  the  machine,  but  any  non  electric  in  contact  with  it,  if  the  Elec¬ 
tricity  is  Hopped.  In  this  experiment,  if  an  iron  rod.  Handing  upon  the 
floor,  is  inclined  againff  the  loops  of  the  filk  lines  which  fupport  the 
gun-barrel,  in  fuch  a  manner  as  not  to  touch  the  gun-barrel,  the  electri¬ 
cal  fire,  which  paffes  from  the  iron  rod  to  the  gun-barrel,  inHead  of  be¬ 
ing  fupplied  conHantly,  comes  in  by  fnapping  fo  long  as  any  unexcited 
non-electric  communicates  with  the  machine,  but  ceafes  upon  it’s  be¬ 
ing  removed  :  and  if  the  air  is  very  dry,  and  none  of  the  Electricity 
conducted  down  the  filk  lines,  the  fnapping  from  the  iron  rod  to  the 
gun- barrel  will  frequently  correfpond  to  the  touching  of  the  wooden  ma¬ 
chine  with  your  fingers,  and  Hop  upon  your  taking  them  off*.  And  this 
experiment  will  look  much  like  magic,  even  to  thofe  who  are  acquaint¬ 
ed  with  the  operations  of  Electricity ;  for  if  the  perfon  who  turns  the 
wheel  of  the  machine,  and  Hands  upon  the  cakes,  be  properly  inHruct- 
ed  :  upon  your  bidding  the  gun-barrel  fnap,  he  only  puts  the  toe  of  his 
fhoe  upon  the -floor,  and  it  fnaps  immediately,  and  continues  fnapping 
as  long  as  . he  keeps  it  there  *  but  if  you  order  it  to  ceafe  fnapping,  he 
almoH  imperceptibly  replaces  his  foot  upon  the  cakes,  and  it  ceafes. 

This  may  be  repeated  as  often  and  as  long  as  you  pleafe. 

Many  experiments  demonHrate,  that  if  the  Electricity  is  not  Hopt,  no  $  $2. 
fign  of  it’s  prefence,  either  by  fire  or  attraction,  is  obfervable  in  the 
non-eleCtric  bodies  fufpended  to  the  globes  :  that  is,  although  ever  fo 
great  a  quantity  be  determined  by  the  globes  over  thefe  bodies,  the  Elec¬ 
tricity  paffes  off  from  them  'pleno  rivo  to  the  floor,  from  whence  it: 
came :  but  if  the  Electricity  is  Hopt,  it  is  then  accumulated  upon  thefe 
non-eleCtrics ;  but  this  can  be  done  only  to  a  certain  degree,  as  is  mani- 
feft  from  a  former  experiment.  And  if,  when  this  power  is  accumulat- 
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ed,  a  man  {landing  upon- the  floor  touches  now-and-then  the  non-ekc- 
tries  with  his  finger,  the  EleCtricity,  which  is  here  accumulated,  fnaps5l 
and  the  fire  is  always  ohfervable.  But  this  fnapping  is  not,  when  the 
ele&rical  power  pafles  off*  continually,  as  from  a  piece  of  blunt  wire  hung  to 
the  fufpended  gun-barrel,  and  the  hand  of  a  man  brought  near  it  without 
touching  ;  whereby  the  electrical  power  becomes  vifible,  like  a  fine  blue 
cone  of  flame,  with  it’s  point  towards  the  wire.  When  the  hand  is 
placed  at  a  proper  diftance,  the  blafl,  like  that  of  cold  air,  is  therefrom 
very  manifefl.  If  you  do  not  determine  the  Electricity  by  thefe  means 
to  a  point,  the  diffipation  of  it  is  general,  and  from  all  parts  of  the  ex¬ 
cited  non-ele&ric  ;  but  if  you  do,  by  bringing  your  hand  near  the  wire 
as  before- mentioned,  you  fee  the  manner  of  it’s  being  difeharged  into  the 
floor,  and  fo  into  the  earth.  Thefe  fa&s  being  fo,  if  my  conceptions 
are  true,  that  the  glafs  globes  circulate  the  electrical  Are,  which  they  re¬ 
ceive  from  their  friction  againfl  the  cufhions,  or  the  hand  of  a  man, .  and 
which  is  conftantly  fupplied  to  thefe  lafl  from  the  floor ;  the  ingrefs  of 
the  electrical  fire,  if  the  machine,  &c.  are  placed  upon  electrics  per  fe9  . 
ought  to  be  vifible,  as  well  as  the  egrefs  under  the  fame  circum  {lances  ; 
and  this  is  demonftrated  by  experiment.  For  if,  while  any  unexcited 
non-electries  touch  the  gun-barrel,  the  globes  being  in  motion,  you  bring 
your  finger,  or  a  piece  of  wire  near  any  part  of  the  wood-work  of  the 
machine,  but  more  efpecially  the  iron  axis  of  the  wheel;  you  obferve 
the  brufh  of  blue  flame  fet  in  from  it  to  the  wood-work.  We  always 
obferve,  in  this  experiment,  that  the  lambent  flame  from  the  end  of 
the  wire  pafles  diverging  into  the  machine,  and  this  continues  fo  long 
as  the  gun-barrel  is  touch'd.  So  that  here  the  office  of  the  globes  ex¬ 
actly  tallies  with  that  of  the  heart  in  animals  ;  which,  as  long  as  the 
quantity  of  blood  is  fupplied,  propels  it  into  the  arteries,  and  thefe  all 
over  the  fyftem  ;  or  that  of  the  pump  in  hydroflatics.  In  the  fame  man¬ 
ner,  by  the  attrition  of  glafs  tubes,  the  electrical  power  is  brought  from 
the  body  of  the  man  who  rubs  the  tube  ;  and  he  is  conftantly  taking,  in 
a  fupply  from  the  floor. 

What  I  here  call  the  eleCtrical  aether,  is  that  atmofphere  which  fur- 
rounds  both  excited  originally-eleCtrics,  and  excited  non-eleCtrics.  That 
this  is  extended  to  a  confiderable  diftance,  appears,  from  a  fine  thready 
or  piece  of  cotton-grafs  feed*  being  attracted  at  fome  diftance  from  them, 
as  far  as  which,  it  is  prefumed,  this  atmofphere  extends.  Here  indeed 
it  is  only  perceived  by  it’s  effeCts  upon  thefe  light  fubftances  :  but  at 
the  brufh  of  flame  from  the  end  of  the  wire  before- mention?d,  from 
fome  bran  lying  upon  a  flat  piece  of  metal  in  contaCt  with  excited  non- 
eleCtrics,  your  hand  being  held  over  it,  and  in  many  other  experiments, 
it  becomes  manifeft  to  your  feeling  as  a  blafl  of  cold  wind.  You  feel 
it  likewife  in  a  lefs  degree,  when  a  glafs  tube  is  well  excited^. and  brought 
near  your  lace.  If  no  unexcited  non-eleClric  is  near,  this  atmofphere 
feems  to  be  determined  equally  over  all  the  excited  non-eleCtrics  in  con- 
taCl  with  the  machine ;  but  if  a  non-eleCtric  unexcited  is  brought  near,- 
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the  greateft  part  of  it  is  determin’d  that  way  and  hereby  the  attrac¬ 
tion  at  any  other  part  of  thefe  excited  non-eleClrics  is  considerably  di- 
minifbed,  Hence  the  caufe  of  the  repulfion  of  EleClricity,  which  does 
not  operate,  until  the  eleClrical  aether  is  fufficiently  accumulated.  This 
eleClrical  repulfion  is  flrongeft  in  thole  parts  of  the  excited  non-elec¬ 
trics,  where  unexcited  non-eleClrics  are  brought  near  them  ;  for  by  thefe 
the  eleClrical  blafl,  which  otherewife  is  general,  is  particularly  deter¬ 
mined  to  the  floor. 

Before  I  proceed  further,  I  rauft  beg  leave  to  explain  what  I  call  the  § 
accumulation  of  Electricity.  To  put  a  fimiiar  cafe  :  as  we  take  it  for 
granted,  that  there  is  always  a  determinate  quantity  of  atmofphere  fur- 
rounding  the  terraqueous  globe,  we  conceive,  when  we  fee  the  mercury 
in  the  barometer  very  low,  that  there  then  is  a  lefs  accumulated  column  of 
this  atmofphere  impending  over  us,  than  when  we  fee  the  mercury  high. 
In  like  manner,  when  weobferve  that  the  eleClrified  gun-barrel  attracts  or 
repels  only  very  light  fubftances  at  a  very  fmall  diflance,  or  that  the 
fnap  and  fire  therefrom  are  fcarcely  perceptible-;  we  conceive  then  a 
much  lefs  quantity  of  eleClrical  atmofphere  furrounding  the  gun-barreL 
This  power  being  more  or  lefs,  we  call  the  greater  or  lefs  degree  of  the 
accumulation  of  Electricity.  This  is  only  attainable  to  a  certain  point, 
if  you  eleCtrify  ever  fo  long  ;  after  which,  unlefs,  otherwife  dire&ed, 
the  difiipation  thereof  is  general.  Hie  phial  of  water  of  MuJJ'chenbroek 
feems  capable  of  a  greater  degree  of  accumulation  of  EleClricity,  than 
any  thing  we  are  at  prefent  acquainted  with  :  and  we  fee,  when,  by 
holding  the  wire  thereof  to  the  globe  in  motion,  the  accumulation  being 
complete,  that  the  furcharge  runs  off  from  the  point  of  the  wire,  as  a 
brufh  of  blue  flame.  A  method  has  been  difcover’d  here  by  Mr  Canton , 
by  which  the  quantity  of  accumulated  EleCtricity  may  be  meafured  to 
great  exaClnefs.  The  manner  of  meafuring  is  this  :  when  the  phial  is 
fufficiently  eleClrified  by  applying  the  wire  thereof  to  the  glafs  globe, 
and  which  is  known  by  the  appearance  of  the  brufh  of  flame  at  the  end 
of  the  wire,  as  before-mention’d  ;  hang  a  fiender  piece  of  wire  to  the 
Tufpended  gun-barrel  for  this  purpofe  detached  from  the  globes.  Upon 
your  applying  the  wire  of  the  de&rified  phial  to  that  hanging  to  the 
gun-barrel,  you  perceive  a  fmall  fnap  ;  this  you  difcharge  by  touching 
the  gun-barrel  with  your  finger,  ^vhich  likewife  fnaps  :  and  thus  alter¬ 
nately  electrifying  and  difcharging,  you  proceed  until  the  whole  EleClri¬ 
city  of  the  water  is  diffipated  ;  which  fometimes  is  not  done,  under  100 
difcharges.  If  you  do  not  difcharge  the  EleCtricity  every  time,  the  fnaps 
from  the  wire  of  the  eleClrified  phial  to  the  gun-barrel  are  fcarcely  per¬ 
ceptible.  In  proportion  to  the  number  of  ftrokes,  you  eftimate  the 
quantity  of  the  acquired  EleCtricity  of  the  water.  That  you  could,  by 
flopping  the  EleCtricity,  excite  non-eleClrics  ;  and,  by  accumulating  their 
power,  make  them  exert  more  force  than  originally-eleClrics  would  at 
any  point  of  time,  was  that  capital  difcovery  of  the  late  Mr  Gray  ;  and 
is  to  be  regarded  as  the  bafis,  upon  which  all  the  prefent  improvements 
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of  our  knowledge  in  Electricity  are  founded  •,  and  till  which  difco- 
very,  although  fome  of  the  effects  of  Eledricity  were  obferved  above 
two  thoufand  years  ago  *,  little  progrefs  was  made. 

The  eleCtrical  aether  is  much  more  fubtil  than  common  air,  and  paft 
fes  to  a  certain  depth  through  all  known  bodies.  It  paflfes  moft 
readily  through  metals,,  water,  and  all  fluids,  except  refinous  ones  -;, 
then  animal  bodies  dead  or  alive,  in  proportion  as  they  are  more  ob 
lefs  wet  *,  then  (tones,  wood,  and  earths.  It  paflfes  to  a  certain  thicks 
nefs  only  thro’  refins,  dry  animal  fubftances,.  wax,,  and  glafs..  For  this 
reafon  bodies  are  called  eledrics  per  fe9  or  non-eieCtrics ;  not  only,  for 
their  rubbing  the  Eledricity  from  other  bodies,  but  likewife  as  they 
permit  more  or  lefs  of  the  eledrical  aether  to  pafs  through  them.  This 
jether  has  not  only  the  property  with  air  of  moving  light  fubftances  y 
but  it  feems  to  have  another,,  and  that  is  elafticity. 

That  this  flukf  is  more  fubtil  than  common  air,  is  more  particularly 
demonflrated  by  it’s  pafling  through  feveral  glafles  at  the  fame  time  $ 
through  any  one  of  which,  though  ever  fo  thin,  air  cannot  pafs.  It 
likewife  pafles,  as  I  have  mention’d  before,  through  all  known  bodies, 
except  originally-eledrics,.  and  even  through  thefe  to  a  certain  degree.' 
It’s  elafticity  is  proved  by  it’s  extending  itfelf  round  excited  eleCtrics*, 
and  excited  non-eledrics,  to  a  confiderable  diftance  ;  as  well  as  by  it’s 
increafing  the  motion  of  fluids.  This  is  demonftrated  by  the  experiment 
with  a  fmall  glafs  flphon,  where  the  elafticity  of  the  eledrical  aether  oven* 
comes  the  attraction  of  cohefton  :  I  have  frequently  obferved  this  expe¬ 
riment  does  not  operate,,  unlefs  the  greateft  part,,  if  not  the  whole  elec*- 
trical  blaft,  is  determined  to  the  floor  through  the  water,  by  bringing 
fome  unexcited  non-eledric  near  the  long  leg  of  the  flphon  -j~.  The 
ftream  through  this  (lender  tube  is  moft  complete,  when.  the  non-elec- 
trie  is  brought  near,,  fo  as  when  the  room  is  fomewhat  darkened,  the 
ftream  of  water  appears  as  a  ftream  of  blue  flame,  much  like  that  from 
the  blunt  wire.  This  ftream  is  flopped,  either  by  touching  any  part  of 
the  non-electrics  in  contact  with  the  globes;  by  placing  the  machine 
and  the  man  who  turns  the  wheel  upon  electrics  per  fe9  by.  which  the 
current  of  the  electrical  aether  from  the  floor  to  the  machine  is  prevented  *, 
or  by  removing  the  non-eiedric  from  the  leg  of  the  flphon,  by  which  the 
diflipation  of  the  eleCtrical  aether  from  the  excited  non-electric  becomes 
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‘ Tkeopbraftus ,  who  lived  above  300  years  before  the  date  of  the  Chriftian  i£ra,  takes 
notice  of  amber  and  the  Lyncurium%  attracting, not  only  draws,  and  ftiavings  of  wood,, 
but  alfo  thin  pieces  of  copper  and  iron.  S te.  Tbeopbraftus  1  a t9e»v’  v  . 

— 1C at  to  \ofnueiov — 'ihaei 
d AAct  yctXitov  4)  cricPngoV,  ieiv  «  Ki: 
late  Edit,  by  J.  Hill 

•f  There  is  one  inftance,  where  the  water  will  run  oft' in  a  full  ftream  without  bringing 
a  non- eleCtric  unexcited  near  the  long  leg  of  the  fiphon  ;  .  and  that  is,  by  fufpending  a 
phial  of  water,  as  ufual  £0  the  gun-barrel  by  a  wire,  and  by  letting  a  glafs  fiphon  through 
the  cork  into  the  water  When  this  phial  is  fufneiendy  electrified,  the  water  therein 
.runs  off  in  a  full  ftream,  though  no  non-eleCtric  unexcited  is  near;  bccaufe  then  the  cur¬ 
rent  of  water  through  the  fiphon  is  the  only  way,  by  which  the  furcharge  of  the  Electri¬ 
city  can  be  diftipated. 
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general.  So  that  we  find,  that  although  we  can  repel  light  bodies  from 
many  parts  of  excited  non-electrics  at  the  fame  time  ;  the  whole  force  of 
the  electrical  current  is  necefiary,  to  drive  off  fo  ponderous  a  fluid  as 
water.  May  we  likewife  not  infer  the  elafticity  of  electrical  aether,  from 
the  ingrefs  of  the  blue  flame  from  the  end  of  a  blunt  wire  held  near  the 
axis  of  the  wheel,  or  any  part  of  the  wood-work  of  the  machine,  after 
the  revolutions  of  the  globes  are  ceafed  ?  Certainly  we  fee  an  influx 
of  electrical  fire  to  all  bodies,  until  their  determined  quantity  is  reftor- 
ed.  Is  not  the  elafticity  of  this  aether  deducible  likewife  from  the  vio¬ 
lent  Ihock  we  fed  in  our  bodies  in  the  experiments  with  water  ?. 

There  feems  to  be  a  quantity  of  this  aether  in  all  bodies.  Hence  the  §  5 
reafon  why,  though  the  machine  is  placed  upon  electrics  per  fe9  a  fnap 
or  two,»  as  I  mention’d  before,,  is  obferv’d  upon  touching  the  gqn-bar- 
rel,  when  the  machine  has  been  fome  time  in  motion  :  but  after  thefe 
no  more  is  perceiv’d,  if  the  filk  lines  are.  very  dry,  and  the  electrical 
fupporters  of  the  machine  are  of  a  requifite  thicknefs.'  As  foon  as  any 
non-eletcric  unexcited  touches  the  machine*  this  lofs  is  immediately  re- 
flored.  As.  the  electrical  aether,  as  has-been  fpecified,  is  an  elaftic  fluid, 
wherever  there  is  an  accumulation  thereof,  there  is  an  endeavour  by  the 
nearefl:  unexcited  non-electric  to  reftore  the  equilibriums  The-  reftoring  , 
of  this  equilibrium  i  take  to  be  the  caufe  of  the  attraction  of  .  excited 
glafs  tubes  and  globes,  as  well  as*  that  of  excited  non-eleCtrics  •,  for 
here  the  blaft  of  electrical  as thcr  conftantly  fets  in  from  the  nearefl:  un- 
excited  non-eleCtrics  towards  thofe.  excited,  and  carries  with  it  what¬ 
ever  light  bodies  lie  in  it’s  courfe. .  This  fetting  in  oT the  current >  of 
electrical  tether  towards  excited  non-eleCtrics  is  likewife  very  perceptible 
to  your  feeling  as  a  blaft  of  cold  wind  \  if  when  you  are  electrified,  you 
hold  your  hand  over  a  plate  with  fome  bran  in  it,  -  by  which  blaft  the 
bran  is  carried  againft  your  hand.  Thefe  light,  fubftances  are  again  re- 
pell’d  by  the  blaft  from  the  excited  bodies,  as  foon  as  they  come  in  con¬ 
tact,  and  fometimes  before..  The  fucceflions  of  thefe  alternate  attracti¬ 
ons  and  reptilians  are  extremely  quick,  fo  that  fometimes  your  eye  can 
hardly  keep  pace  with  them..  And  if  you- put  a  glafs  globe  of  about  an 
inchin  diameter  very  light  and  finely  blown  into  a  plate  of  metal,  and  hang 
another  plate  over  it  *,  eleCtrify  the  upper  one,  and  bring  the  other  under 
it,  and  you  will  find  the  ftrokes  from  the  alternate  attractions  and  repuifk 
ons  *  almoft  too  quick  . for  your  ear.  I  have  feen  a  German,  who  tra¬ 
velled  with  a  final!  electrifying,  machine,  who,  by  .a  procefs  of  this  fort, 
made  two  fmall  bells  ring.  One  of  the  bells  was  fufpended  to  an  elec¬ 
trified  wire, .  which  was  conducted  without,  touching  along,  the  fides  of 
the  room  j  at  about  an  inch  vdiftance,  detached  from,  this  wire,  a  little 
clapper  was  hung  by  a  filk  line  y  at  an  equal  diftance  from  this  laft  was 


*  The  following  is. an.  argument  of  the  velocity  likewife,  with  which  thefe.  little  globes 
are  attracted  and  repelled.  If  they  are. let  fall  from  the  height  of  fix  feet  or  more  upon 
a  wooden  floor,  or  a  plate  of  metai,  they  are  rarely  broke  ;  but  by  the  attractions  and 
repuifions  of  them  between  the  plates,  though  at  the  diitance  only  of  {  of  an  inch,  they 
are  frequently  beat  in  pieces, 
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hung  another  little  bell,  which  communicated  with  the  fides  of  the  room. 
As  Toon  as  the  machine  was  in  motion,  the  electrified  bell  attracted  the 
clapper,  which  immediately  by  the  repulfive  blaft  was  blown  off- to  the 
unexcited  bell.  By  the  time  the  fecond  bell  was  {truck,  the  former  at¬ 
tracted  again  ;  and  this  jingling  of  the  two  bells  continued  not  only  dur¬ 
ing  the  motion  of  the  machine,  but  feveral  feconds  after  it  was  ftopped. 
This  was  occafioned  by  the  fmall  volume  of  the  clapper  being  able  to 
convey  away  only  a  fmall  quantity  of  the  eleCtrical  aether  at  each  ftroke ; 
by  which  it  was  fome  time  before  the  equilibrium  was  reitored. 

To  demonftrate  likewife,  that  the  reitoring  this  equilibrium  is  not  ima¬ 
ginary,  I  fhall  mention  an  experiment  of  Mr  Wilfon ,  who  has  taken 
great  pains  in  thefe  inquiries.  Take  two  plates  of  any  metal,  very 
dean  and  dry,  whofe  furfaces  are  nearly  equal;  hang  one  of  them  to 
any  excited  non-eleCtric,  and  bring  under  it  upon  the  other  a  whole  leaf 
of  filver.  When,  which  you  find  upon  application,  the  filver  leaf  is 
attracted,  lower  the  bottom  plate  ;  if  it  is  too  low,  you  will  obferve 
the  leaf  filver  jump  up  and  down  ;  if  too  high,  it  will  only  be  attracted 
in  part,  and  thereby  diflipate  the  eleCtrical  power.  But  if  you  get  it 
at  the  proper  diftance,  which  will  very  eafily  be  found  upon  trial, 
-  the  filver  will  be  perfectly  fufpended  at  right  angles  with  their  planes, 
like  the  trapezium  of  the  Geometers,  and  touch  neither  of  the  plates  ; 
it  will  be  extended  likewife  to  it’s  utmoft  dimenfions.  You  frequently 
obferve,  both  at  the  top  and  bottom  of  the  filver,  the  eleCtrical  fire. 
The  fame  effeCt  is  produced,  if  you  reverie  the  experiment,  by  electri¬ 
fying  the  bottom  plate,  and  fufpending  the  other  over  it.  Now  I  con¬ 
ceive,  that  the  fpace  occupied  by  this  leaf  of  filver,  is  that  where  the 
equilibrium  of  the  eleCtrical  aether  is  reitored  ;  for  if  you  take  away  the 
under  plate,  thro’  which  from  the  floor  the  flux  of  this  aether  is  fur- 
nifhed,  or  if  that  plate  be  placed  upon  an  eleCtric  per  fe ,  by  which 
this  flux  is  prevented  likewife,  the  filver  leaf  is  blown  away. 

No  body  can  be  fufpended  in  equilibrio  but  from  the  joint  aCtion  of 
two  different  directions  of  power  :  To  here,  the  blaft  of  electrical  aether 
from  the  excited  plate  blows  the  filver  towards  the  plate  unexcited. 
This  lait,  in  it’s  turn,  by  the  blaft  of  eleCtrical  aether  from  the  floor  fet- 
ting  through  it,  drives  the,  filver  towards  the  plate  eleCtrified*  We  find 
from  hence  likewife,  that  the  draught  of  eleCtrical  aether'  from  the  floor, 
is  always  in  proportion  to  the  quantity  thrown  by  the  globes  over  the 
gun- barrel ;  or  the  equilibrium  by  which  the  filver  is  fufpended,  could 
mot  be  maintained.  I  once  found,  that  a  gentleman,  at  that  time  an  in¬ 
valid,  whofe  {hoes  were  perfectly  ,  dry,  and  of  confequence  originally- 
eleCtrics,  and  who  was  employed  to  hold  the  non-eleCtric. plate  through 
which  the  aether  was  to  come  from  the  floor  ;  this  gentleman,  I  fay,  did 
not  furnifh  a  fufficient  quantity,  becaufe  of  the  drynefs  of  his  fhoes,  to 
maintain  the  equilibrium.?  and  the  filver  was  blown  away.  But  upon  em¬ 
ploying  another  to  this  office,  whofe  fhoes  were  more  wet,  the  aether 
came  readily  through  him,  and  the  .filver  .was  ffufp ended.  I  have 
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likewife  found  a  wooden  pole,  very  dry,  not  conduct  this  sether  fall 
enough  to  keep  the  filver  fufpended.  It  may  be  imagined,  that  it  is 
polTible  for  the  filver  to  be  fufpended,  without  fuppofmg  a  flux  of  the 
eledlrical  aether  from  the  neareft  unexcited  non-eledlric,  as  well  as  from 
the  excited  one  ;  that  is,  by  the  Ample  eledlrical  attraction.  But  to 
obviate  this,  it  muff  be  remembered,  that  the  electrified  gun-barrel  both 
attradis  and  repels  light  fubftances  at  the  fame  time.  Can  this  attraction 
and  repulfion  be  conceived  without  the  operation  of  the  electrical  aether 
both  to  and  from  the  gun- barrel  at  the  fame  time  ?  Does  not  this  point 
out;  an  afflux  as  well  as  an  efflux  ?  Are  not  the  electrical  repulfions  as 
ftrong  at  leaf!:  as  the  attractions  ?  Do  not  we  fee  light  bodies,  either  be¬ 
tween  excited  originally* electrics,  or  excited  non-electrics,  and  unex¬ 
cited  non-electrics,  dart  .  like  a  baii  between  two  rackets  of  equal  force  ? 

It  may  be  faid  perhaps, , 

1.  That  the  fufpended  filver  may  only  ferve  as  a  canal  of  communi¬ 
cation,  which  difcharges  the  Eletricity  from  the  excited  non-eletric  to  , 
the  un-excited  one;. and  that  when  an  originally-eletric  is  placed  between 
the  lower  plate  in  this  experiment  and  the  floor  of  the  room,  that  then 
the  filver  is  attradled  only,  until  the  lower  plate  is  faturated  with  Elec¬ 
tricity,-,  and  no  longer.  This  is  as  much  as  faying  that  this  effedl  arifes 
from  Eledlricity,  without  mentioning  in  what  manner. . 

2.  That  this  effedl  is  produced  by  the  eledlrical  attraction,  which 
gives  the  filver  a  direction  towards  the  excited  non-eledlric,  but  that  it  is 
kept  down  near  the  unexcited  one  by  the  force  of  gravity.  Was  this 
the  caufe,  the  action  of  gravity  would  operate  as  much  thro’  originally- 
eledlrics  as  through  non-electrics. , 

But  I  am  able  to  prove  the  afflux  experimentally,  as  well  as  the  efflux,  §  60. 
in  the  following  manner.  When  the  filver  lies  ftill,  though  the  motion 
of  the  globes  is  continued,  between  the  two  plates,  one  fufpended  to  the 
gun- barrel,  .and  the  other  placed  upon  an  eledlrical  cake,  a  perfon  (land¬ 
ing  upon  the  floor  needs  only  bring  a  fmall  glafs  fiphon  in  a  veffel  of 
water,  and  apply  the  long  leg  thereof  near  the  plate  placed  upon  the 
wax  ;  for  upon  this  the  filver  is  immediately  fufpended ;  and  the  water, 
which  before  only  dropped,  now  runs  in  a  full  ftream,  and  appears  lumi¬ 
nous  *.  Does  not,  in  this  cafe,,  the  current  of  the  water  point  out  the 
diredlion  of  the  current  of  eledlrical  aether  ? 

When  the  machine,  &c.  are  placed  upon  original  ly-eledlrics,  if  a  §  61, 
man,  Handing  likewife  upon  an  originally-eledlric,  touches  the  gun-bar¬ 
rel  while  the  globes  are  in  motion,  he  will  receive  a  fnap  or  two  ;  after 
which,  though  the  motion  of  the  globe  is  continued,  he  will  perceive 

*'•  This  experiment  is  more  elegant,  if  the  upper  plate,  attradling  the  filver,  is  fufpend¬ 
ed  high  enough  for  a  perfon  landing  upon  an  originally-eleelric,  conveniently  to  bring 
the  other  plate  under  it  with,  one  hand,  and  to  hold  a  .pewter  plate  in  the  other.  If  the 
originally  eledtric  is  fufficiently  thick,  the  filver  will  not  be  fufpended;  but  if  the  glafs 
iiphon  in  a  fmall  veil'd  of  water  is  brought  very  near  the  pewter  plate,  the  water  runs 
into  the  plate,  and  the  filver  is  immediately  fufpended. 
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no  more  fire  From  the  gun-barrel.  While  in  this  pofture,  rf  he  touches 
the  wood-work  of  the  machine  with  one  hand,  and  applies  a  finger  of 
his  other  near  the  gun-barrel,  at  that  inftant  he  receives  the  eleCtrical 
ftrokes.  Thefe  continue  as  long  as  he  touches  the  machine,  but  ceafe 
upon  his  removing  his  hand  therefrom.  .Here  we  fee  a  circulation  of 
part  of  this  man’s  eleCtrical  fire,  which  operates  in  the  following  man¬ 
ner.  Firft*,  The  man,  by  applying  one  of  his  hands  to  the  machine, 
becomes  a  part  thereof^  and,  by  the  motion  of  the  globes,  part  of  the 
electrical  fire,  inherent  in  his  body,  is  driven  upon  the  gun- barrel  ;  but 
it  is  inftantaneoufly  reftored  to  him  again,  upon  his  touching  the  gun- 
barrel  with  his  other  hand.  Thus  he  continues  communicating  the  fire 
with/ one  hand,  and  having  it  reftored  to  him  with  the  other,  as  long  as 
he  pleafes.  If,  inftead  of  touching  the  machine  .or  gun-barrel,  he  holds 
his  finger  near  either  or  both  of  them,  you  fee  the. fire  go  out,  and  re¬ 
turn  back,  as  in  a  former  experiment. 

It  inay  be  perhaps  imagined,  if  one  man  touches  the  machine,  himfelf 
and  the  machine  both  being  placed  upon  the  wax,  and  if  another,  Hand¬ 
ing  upon  the  floor,  conftantly,  or  by  turns,  touches  .the  gun-barrel,  that 
by  thefe  means  the  man  upon  the  originally-eleCtrics  might  be  divefted 
of  .all  his.  eleCtrical  fire,  by  conftantly  continuing  the  motion  of  the  globes, 
as  he  receives  then  no  fupply  from  the  floor.  But  the  contrary  proves 
true  ;  and,  after  a  confiderable  time,  the  ftrokes  from  the  gun-barrel  are 
as  ft ron g  as  at  firft.  But  here  we  muft  obferve,  that  the  gun-barrel  fuf- 
pended  will  not  contain  probably  at  one  time  ~  part  oft  the  whole  quan¬ 
tity  of  this  man’s  eleCtrical  fire  :  therefore  I  conceive,  that,  as  foon  as 
this  man  has  parted  with  any  portion  of  his  neceftary,  his  determined 
quantity,  to  the  gun-barrel  by  the  motion  of  the  globes,  he  has  it  re¬ 
ftored  to  him  upon  any  unexcited  non-eleCtric’s  touching  the  gun- 
barrel,  by  having  the  ufual  courfe  of  the  Electricity  *  inverted. 

We  fee,  from  many  experiments,  that  dry  wood  does  noteonduCt 
Electricity  fo  well  as  that  which  is  wet ;  and  that  the  man  Handing  up¬ 
on  the  floor,  who  rubs  the  globes,  excites  the  EleCtricity  ftronger  than 
the  cufhions.  This  I, had  reafon  to  conceive  was  owing  not  to  any  other 
difference,  than  that  of  his  being  more  moift,  and,, of  confequence,  more 
readily  conduCring  the. EleCtricity  from  the  .floor.  ThereforeT  order’d 
my  machine,  and  even  the  cufhions  to  be  madedamp,  by  caufing  wet 
.cloths  to  be  placed  upon  feveral  parts  thereof j  and  found  then,  that  the 
EleCtricity  was  equally  ftrong,  as  .when  the, globe  was  rubbed  by  the 
•hand. 

It  remains  now,  that  I  endeavour  to  lay  before  you.  a  folution  why  our 
bodies  are  fo  fhocked  in  the  experiments  with  the  eleCtrified  water  ;  the 
difficulty  thereof  I  confefsTeemed  unfurmountable,  until  I  had  made  the 
Tollowing  difcoveries. 

1.  That  the  EleCtricity  always  defcribed  a. circuit  between  the  electri¬ 
fied  water  and  the  gun-barrel. 

*  .For  a  further  account  of  this  matter,  fee  Art.  'zS.  7. 
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.2,  That  the  electrical  fire  came  from  the  fl6or  of  the  room. 

3.  That  it  would  not  pafs  from  the  floor  quick  enough  for  the  per- 
fon  to  be  fliaken,  if  his  fhoes  were  dry. 

4.  That  the  force  was  increafed  in  proportion  to  the  points  of  contaCt 
of  non-eleCtrics  with  the  glafs  containing  the  water. 

Then  the  folution  of  this  phenomenon  became  more  eafy,  which  I 
take  the  liberty  to  offer. 

1.  I  have  endeavoured  to  prove  by  experiment  that  a  quantity  of 
Eledricity  is  furnifh’d  from  the  neareft  unexcited  non-eleCtrics,  equal  to 
that  accumulated  in  excited  originally-eledrics  and  excited  non-eleCtrics. 

2.  This  being  fo,  when  the  phial  of  water  held  in  one  hand  of  a  man 
is  highly  electrified,  and  he  touches  the  gun- barrel  with  a  finger  of  his 
other  •,  upon  the  exploflon  which  arifes  herefrom,  this  man  inftantane- 
oufly  .parts  with  as  much  of  the  fire  from  his  body,  as  was  accumulated 
in  the  water  and  gun-barrel  *,  and  he  feels  the  effeCts  in  both  arms,  from 
the  fire  of  his  body  ruffling  through  one  arm  to  the  gun-barrel,  and  from 
the  other  to  the  phial.  For  the  fame  reafons,  if,  in  the  experiment  with 
the  eleCtrical  *  mine,  a  man  places  his  right  foot  upon  the  lower  fmall 
wire,  and  touches  the  gun- barrel  with  his  left  arm,  the  eleCtrical  force 
is  only  felt  in  that  leg  and  arm. 

3.  As  much  fire  as  this  man  then  parted  with,  is  inftantaneoufly  re¬ 
placed  from  the  floor  of  the  room,  and  that  with  a  violence  equal  to  the 
manner  in  which  he  loft  it. 

4.  But  this  flux  of  eleCtrical  ^ther,  either  from  the  floor  to  the  man, 
or  from  the  man  to  the  water,  is  prevented  for  reafons  fufficiently  obvi¬ 
ous,  if  the  glafs  containing  the  water  be  thick  ;  if  the  points  of  non- 
eleCtric  contaCt  are  few  ;  if  the  man  is  placed  upon  originally-eleCtrics  ; 
or  (which  is  the  fame  thing)  if  the  foies  of  his  fhoes  are  dry. 

5.  As  we  find  that  the  EleCtricity  pafles  at  leaft  equally  quick  through 
denfe  mediums,  which  are  non-eleCtrics,  as  through  thofe  which  are 
more  lax  and  fpongy;  may  we  not  therefore  conclude,  that  the  caufe  why 
we  feel  moft  pain  at  the  joints  of  our  arms,  and  in  the  tendons  of  our 
heels  *f,  arifes  from  the  texture  in  the  tendons  and  tendinous  ligaments 
of  thofe  parts  ? 

From  a  due  confideration  of  th e  phenomena  before  us,  I  take  the  li-  §  65, 
berty  of  propoflng  the  following  queries  : 

1.  Whether  or  no  the  effeCts  we  obferve,  in  bodies  being  drawn  to 
and  driven  from  either  excited  originally-eleCtrics,  or  excited  non-elec¬ 
trics,  are  to  be  attributed  to  the  flux  of  eleCtrical  aether  ? 

*  See  more  of  this  in  Art.  28. 

•[  This  pain  in  the  heels  is  felt  only  in  the  experiment  vcitli  the  ele&rical  mine ;  and  it 
is  not  perceptible  only  when  you  touch  the  lower  finali  wire  with  your  foot,  but  likewife 
if  you  Hand  upon  non  elefirics,  which  touch  this  wire.  It  has  been  ftrongly  felt  by  a 
perfon  Handing  upon  a  pedeftal  of  Portland  Hone  near  ten  inches  in  height,  and  upon  one 
of  metal  more  than  two  feet.  Iam  of  opinion,  that  no  mafs  of  metal,  of  dimenfions 
however  great,  would  in  the  leaft  prevent  the  progrels  of  the  eledlrical  power  from  the 
water  in  the  phials  to  the  body  of  the  man. 
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2.  Whether  or  no,  that,  which  from  it's  being  firfh  cfifcover’d  in 
amber,  we  call  Elebtricity,  eledtrical  aether,  electrical  power,  &c.  is 
any  other  than  elementary  fire  ? 

3.  Whether  or  no  this  fire  does  not  appear  in  different  forms,  ac¬ 
cording  to  it’s  different  modifications  ?  Does  it  not,  when  diffufed  un¬ 
der  a  large  furface,  appear  to  affect  us  as  air  ?  When  brought  towards  a 
point,  does  it  not  become  vifible,  as  lambent  flame  ?.  When  nearer  ftill, 
does  it  not  explode,  and  become  the  objeCt  alfo  of  our  feeling  as  well  as 
of  our  hearing  ?  Altho’  it  does  not  affedt  our  fkin  with  the  fenfation  of 
heat*,  does  it  not,  by  it’s  lighting  up  inflammable  fubftances,  fhew  it- 
felf  to  be  truly  fire  ? 

4.  Whether  or  no  this  fire  is  not  connected  intimately  with  all  bodies 
at  all  times,  though  leaft  of  all,  probably,  with  pure  dry  air  ?  Have  we 
not  found  and  feparated  it  from  water,  flame,  even  that  intenfe  one  of 
oil  of  turpentine,  fmoke,  red-hot  iron,  and  from  a  mixture  30  degrees 
colder  than  the  freezing  point  ? 

5.  Have  we  not  proved  it’s  fubtility,  from  it"s  pafiing  through  all 
known  bodies  ?. 

6.  May  we  not  infer  it’s  elaflicity  like  wife  from  it’s  explofions,  from 
it’s  increafing  the  motion  of  fluids,  as  well  as  from  it’s  effeCt  in  the 
concuffion  of  our  bodies,  when  we  difcharge  it  after  we  have  accumu¬ 
lated  it  in  water  ? 

7..  May  not  the  electrical  machine,  from  it’s  ufes,  be  denominated  a 
fire-pump,  with  equal  propriety  as  the  instrument  of  Otto  Guerick  and 
Mr  Boyle ,  that  of  the  air  ? 

8.  Does  not  the  power  we  are  now  matters  of,  of  feeing  the  fepa- 
ration  of  fire  from  bodies  by  motion  *,  and  of.  feeing  it  reftored  to  them 
again,  and  even  after  that  motion  has  ceafed,  caufe  us  rather  to 
incline  to  the  opinions  of  Homberg  (a)9  hemery  the  younger  (b)y, 

*  The  fetting  in  of  the  fire  to  the  glafs  tubes  and  globes  has  always,  in  thefe  experi¬ 
ments,  been  vifible  both  from  the  hands  and  cuftiions,  by  which  they  were  rubbed.  But 
as,  till  now,  this  fire  was  confidered  as  coming  from  the  glafs,  that,  obferved  upon  the-- 
hands  and  cuftiions,  was  always  believed  to  be  fo  much  loft  by  running  down  the  inftru- 
ments  of  fri&ion  into  the  door.  I  endeavoured  to  prevent  this  lofs,  by  {landing  upon 
originally-eleClrics ;  and  found,  to  my  great  furprize,  that  fo  far  from  increafing  the  elec¬ 
trical  power,  by  Hopping  what  1  conjectured  was  fo  much  lofs,. I  could  excite  then- no  Elec¬ 
tricity  at  all  in  the  tube  and  globes.  This  difappointment,  which,  I  afterwards  found, 
had  occurred  to  Meif.  Bofe  and  Allamand ,  was  the  foundation  of  my  difeovering  the 
fource  of  the  Electricity,  and  the  manner  of  itvs  ingrefs  to  the  machine. 

(a)  Homberg  du  fouphre  principe.  Mem  de  I'  Acad.  Ray  ale  des  Sciences,  1705.  La 
matiere  de  la  lumiere  eft  la  plus  petite  de  toutes  matieres  fenfibles — elle  pafle  librement  an 
travers  et  par  les  pores  de  tous  les  corps,  que  nous  connoiffons  — Que  tout  l’univers  eft  rem- 
pli  de  la  matiere  de  la  lumiere — J’ai  mieux  donne  a  notre  fouphre  principe  le  nom  de  ma¬ 
tiere  de  la  lumiere,  que  celle  du  feu,  quoique  ce  foit  proprement  la  meme  chofe. 

(b)  Lemery  le  fils.  Mem.  de  V Acad.  1709.  p.  527.  La  matiere  de  feu  doit  etre  re- 
gardee,  comme  un  fiuide  a’une  certaine  nature,  et  qui  a  des  proprietez  particulieres,  qui 
le  diftinguent  de  tout  autre  fluide.  Pag  8. — Qu’une  matiere  beaucoup  plus  fubtile  et  plus 
agi tee,  qui  remplit  tous  les  vuides  de  Punivers,  et  ne  trouve  point  les  pores  fl  etroits,  cui 
ne  lui  Jaiflent  un  libre  paffage,  coule  inccflamment  dans  les  lieux  ou  elle  eft  enfermee,  et 
entretient  fon  mouvemem. 

s'Gravefarid' 
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s'Gravefand  (Y),  and  Boerhaave  (d),  who  held  lire  to  be  an  original, 
a  diftind  principle*  formed  by  the  Creator  hi-mfelf,  than  to  thofe  of  our 
illuftrious  countrymen,  Bacon  ( e)y  Boyle  (f),  and  Newton  (V),  who 
conceived  it  to  be  mechanically  producible  from  other  bodies  ?' 

9.  Muft  we  not  be  very  cautious,  how  we  conned  the  elementary  fire, 
which  we  fee  ilTue  from  a  man,  with  the  vital  flame  and  calidum' inna¬ 
tum  of  the  Ancients ;  when  we  find,  that  as  much  of  this  fire  is  pro¬ 
ducible  from  a  dead  animal  as  a  living  one,  if  both  are  equally  replete 
with  fluids  ? 

10.  Whether  or  no  it  is  not  highly  probable,  that  by  increafing  the 

number  and  fize  of  the  phials  of  water  in  a  certain  manner,  you  micrht 
not  inftantly  kill  even  large  animals  by  the  eledrrical  ftrokes  (h).  ° 

I  cannot  conclude  thefe  papers,  without  congratulating  that  excellent  § 
Philofopher  and  learned  Member  of  this  Society  the  Abbe  Nollet  of 
Paris .  This  gentleman,  almoft  two  years  fince,  in  a  letter  to  Profeflor 
Bofe  (an  extrad  of  which  this-  faff  publiflied  with  a  work  (i)  of  his 
•own)  without  the  knowledge  of  feveral  experiments  fince  difcoverid  ^ 
at  leaft  none  of  his  difcoveries  have  yet  fallen  into  my  hands,  did  de» 
clare  his  opinion,  (k)  that  the  Eledricity  did  not  only  proceed  from 
the  eledrified  bodies,  but  from  all  others  about  them  to  a  certain  dif~ 
tance  ;  (l)  that  the  Eledricity,  as  v/eil  from  bodies  eledrified,  as  from 

(c)  s'Gravefand  Philofoph.  Newton  Infiiut  tones,  cap.  i.  Ignis  in  corpora  omnia  quan¬ 
tumvis  denfa  &  dura  penetrat.-— — Corporibus  fefe  jungit — —-ignem  ad  certam  diflantiam 
a  corporibus  attrahi — nulla  novimus,  quae  ignem  non  continent — non  ignis  seque  facile 
corpora  omnia  intrat— — corporibus  contentus  in  his  a  corporibus  circumambientibus  re¬ 
tinetur. — Motu  celerrimo  ignem  affici  poffe. 

( d)  Boerhaavti  Elementa  Chem.  deGgne,  p.  187.  &  feq. — -Ipfe  ignis — femper  praefens 
exiftit  in  omni  loco — imo  vero  in  omni  corpore,  etiam  rariffimo,  vel  folidiffimo,  aequaliter 
diftributus  h^ret.-^Haud  ergo  potui  detegere,  quod  in  rerum  natura  fit  vel  ullum  fpa- 
tium  fine  igne. 

Ibid.  p.  283.  Huc  ufque  conabar — tradere  ea,  quas  veriffima  addifeere  potui  de  natura 
illius  ignis,  quem  elementalem  appellant  philofophi.  Illujh.  fcilicet,  ita  confrderandot, 
prout  creatus  ipfe  in  rerum  (natura)  exidet  feorfum,  extra  reliqua  omnia  creata,  quee- 
cunque  demum  fint,  corpora.  r 

(e)  Vide  tra&atum  Deforma  calidi.  !. 

[(f)  Mechanical'  Origin  of  Beat  and.  Cold,  fe£l.  2. 

(g)  See  Queries  at  the  end  of  his  Optics. 

(h)  Monf.  le  Monnier  at  Paris  killed  birds  by  thefe  ;  and  with  me,  a  linnet  and  a 

Tat,  much  more  than  half-grown  (the  larged  I  was  then  able  to  procure)  have  been  ftruck 
dead.  ,  ;  „  ■  • 

(i)  Reeherches  fur  la  Caufe ,  et  fur  la  veritable  Iheorie  de  V Elettricite.  Wittem- 
hergue,  1745. 

(k)  Voyez.  Nollet  dans  les  Reeherches ,  &c.  du  M.  Bofe ,  pag.  xlv. — La  matiere  elec- 
tnque  yient  non  feulement  du  corps  eledrife,  mais  auffi  de  tous  ceux  qui  fon^t  autour  de 
lui,  jufques  h  une  certaine  diftance. 

Ibid.  p.  xlix. — Si  vous  pouvez  vous  convaincre  comme  moi,  que  la  matiere  qui  va  au 
corps  ele&rique  vient  primitivement  de  tous  le  corps  environnans,  de  l’air  meffle,  vous  au- 
rez  bien  plus  de  facilite  a  expliquer  tous  les  autres  effets. 

( l)  Ibid.  p.  xlvi.  La  matiere  electrique,  tant  celle  qui  fort  du  corps  eledlrife,  que 
celle  qui  vient  des  environs  a  ce  meme  corps,  fe  meut  plus  facilement  dans  les  corps  denfe 
que  dans  l’air  mdme. 
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thofe  which  were  nor,  palled  more  readily  through  denfe  mediums  than 
air  *,  (m)  that  the  Electricity  is  prefent  in  all  bodies  ;  (n)  that  this  mat¬ 
ter  always  tends  to  an  equilibrium ,  and  endeavours  to  occupy  thofe  fpaces 
in  bodies,  which  have  not  their  neceffary  quantity  :  all  which  afiertions 
may  now  be  proved  by  experiments. 

§  67.  You  fee.  Gentlemen,  by  my  alferting,  that  what  we  have  hitherto  call¬ 

ed  eleCtrical  effluvia ,  do  not  proceed  from  the  glafs,  or  other  eleCtrics  per 
fe9  I  differ  from  Cabeus,  Bigby ,  Gafflendus ,  Brown ,  Bes  Cartes ,  and  very 
great  names  of  the  laft  as  well  as  the  prefent  age.  My  differing  from 
them  would  be  prefumption  indeed,  were  I  not  induced  thereto,  by  ob- 
fervations  drawn  from  a  feries  of  experiments  carefully  conducted,  to 
which  many  of  you  have  been  witneffes,  and  to  whom  I  may  therefore 
appeal,  for  taking  what  may  feem  fo  extraordinary  a  Hep.  I  have  con- 
ftantly  had  in  view  that  excellent  maxim  of  Sir  I.  Newton  laid  down  in 
his  Optics ,  that,  “  as  in  Mathematics,  fo  in  Natural  Philofophy,  the 
“  inveftigation  of  difficult  things  by  the  method  of  analyfis  ought  ever 
“  to  precede  the  method  of  compofition.  This  analyfis  confifts  in  mak- 
“  ing  experiments  and  obfervations,  and  in  drawing  general  conclufions 
“  from  them  by  induction,  and  admitting  of  no  objections  againft  the 
tc  conclufions,  but  fuch  as  are  taken  from  experiments,  or  other  certain 
“  truths.  For  hypothefes  are  not  to  be  regarded  in  Experimental  Phi- 
<c  lofophy.  And  although  the  arguing  from  experiments  and  obferva- 
“  tions  by  induction  be  no  demonllration  of  general  conclufions ;  yet  it  is 
cc  the  belt  way  of  arguing  which  the  nature  of  things  admits  of,  and 
“  may  be  look’d  upon  as  fo  much  the  ftronger,  by  how  much  the  in- 
6t  duCtion  is  more  general.— By  this  way  of  analyfis  we  may  proceed 
cc  from  compounds  to  ingredients,  and  from  motions  to  the  forces  pro- 
cc  ducing  them  ;  and,  in  general,  from  eifeCts  to  their  caufes,  and  from 
particular  caufcs  to  more  general  ones,  till  the  argument  ends  in  the 
iC  molt  general.”  I  am  defirous,  that  what  is  contain’d  in  thefe  papers, 
you  will  be  pleafed  to  regard  rather  as  the  rude  outlines  of  a  fyltem,  than 
as  a  fyltem  itfelf  *,  which,  I  am  in  hopes,  men  of  better  heads  and  more 
leifure  will  profecute  :  and  if  hereafter,  from  being  poffeffed  of  more 
obfervations  than  we  at  prefent  are  malters  of,  any  opinions  in  thefe 
papers  fhall  be  found  erroneous,  I  at  all  times  fhali  be  willing  readily  to 
retraCt  them. 

■ .  f  *  .  <  *  i 

Extrails  of  10.  Being  determined  on  making  fome  experiments  in  EleCtricity 
tiW0  tetters  with  other  bodies  befides  glafs,  a  little  before  the  Holidays  I  procured  a 
Hen  ^  baling- wax,  of  about  an  inch  in  thicknefs,  and 

D.D.F  RS.  a  convenient  length  •,  and  exciting  it  with  white-brown  paper,  or  clean 
to  Mr  Hen.  dry  flannel  (I  know  not  which  is  bell)  I  made  the  following  trials. 

Baker,  F.E.S.  I  attempted  to  kindle  common  lamp-fpirits,  both  by  attraction  and 
(°beeff!n^  tepulfion,  the  eleCtrined  perfon  Handing  on  a  cake  of  bees- wax,  and  fuc- 


(m)  Ilia.  p.  xlvii. 

( n)  La  meme.  Cette  matiere  tend  a,  Tequilibre,  ct  s’empreffe  de  remplir  les  efpaces, 
epu  fc  trouvent  vuidcs  des  parties  de  Ton  efpece. 

ceeded. 
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ceeded. - 1  made  trial,  at  the  fame  time,  with  my  glafs  tube,  and,  I  cane  of  black 


think,  kindled  the  fpirits  more  eafily.  Perhaps,  from  fome  circumftan-  fealing-wax, 

ces  hereafter  to  be  mentioned,  this  may,  ceteris  paribus ,  be  Generally  T nd  a  cane  °f 
expefted.  °  '  bnmftone,  in 

I  was  then  minded  to  repeat  that  experiment  of  the  late  ingenious  and^w^.N*. 
induftrious  Dr  Dejaguliers ,  ana  others  ;  by  which  it  appears,  that  when  478.  p.  27. 
any  light  body  is  put  into  a  date  of  repullion  by  vitreous  Electricity,  it  Jan  WFebj 
is  in  a  ftate  of  attraction  in  refpect  of  refinous  Electricity,  and  fo  e  contra .  l7i6'  Datef 
This  I  found  conff anti y  to  hold  good.  —  I  made  this  trial  with  a  down-  ^a]  iml* 
feather,  which  was  tied  to  the  end  of  a  pendulous  thread,  which  thread  1745-6.  ‘  * 
was  tied  to  a  fiik  line,  faftened  horizontally  to  the  oppofite  fides  of  the 
room,  and  alio  with  a  fmall  piece  of  writing  paper,  of  about  the  fame 
dimenfions  as  the  feather.  Here  I  found  the  feather  would  retain  the 
effluvia  (whether  of  the  tube  or  cane)  about  five  or  fix  minutes  longer 
than  the  paper  would  ;  that  is,  the  feather  remained  fo  much  longer  in 
a  ftate  of  repulfion  The  time  in  which  the  paper  was  in  a  ftate  of  re¬ 
pul  lion,  after  many  trials,  I  found  to  be  about  20',  more  or  lefs  •,  at 
about  which  time  the  paper  would  indeed  fomewhat  fenfibly  decline  the 
tube,  &c.  but  in  a  moment  would  be  attracted  by  them*  and  if  I  ftaid 
longer,  I  could  not  perceive  any  repulfive  force  remaining. 

I  ought  to  tell  you,  that  when  I  had,  by  feveral  trials,  found  out  a- 
bout  what  time  the  effluvia  would  be  quite  diftipated-  ! forbore  making 
any  trials  till  then,  left  that,  by  bringing  the  tube  or  cane  near  the  body 
of  trial,  1  might  communicate  frefh  effluvia ,  and  perpetuate  the  ftate  of 
repulfion  longer  than  it  would  otherwife  have  been;  fo  that,  in  the  laft' 
trials  I  made,  1  never  came  near  with  the  tube,  &c.  till  full  2o/  after  the 
body  of  trial  was  put  into  a  ftate  of  repulfion.  I  obferved  not  any  ma¬ 
terial  difference  of  time  between  the  diffipation  of  the  effluvia  of  the  glafs 
tube,  and  thofe  of  the  wax  cane,  when  the  fame  body  of  trial  was  made 
ufe  of  for  both :  if  there  was  any  difference,  I  think  the  vitreous  efflu¬ 
via  were  the  moft  lafting. 

I  made  another  trial  with  the  cane  and  tube  in  a  dark  room  ;  being 
led  to  it  from  a  fufpicion  I  had,  that  the  effluvia  from  the  wax  cane  were 
grofler,  and  more  in  quantity,  than  thole  from  the  glafs  tube  ;  and,  up¬ 
on  exciting  both  as  quick  as  1  could  in  fucceftion,  I  found  the  luminous 
effluvia ,  when  I  brought  my  forefinger  near  the  wax,  to  proceed  in  a 
much  greater  quantity  to  the  cane  from  the  tip  of  my  finger,  than  they 
did  on  the  fame  trial  with  the  tube  of  glafs.  And  I  feverai  times  obferved 
a  fmall  globular  ipot  of  fire  to  appear  firft  on  my  finger,  from  which 
iffued  regular  ftreams  in  form  of  a  comet’s  tail. 

When  I  made  ule  of  the  glafs  tube,  as  the  quantity  was  lefs,  fo  the 
fparks  were  finer,  lefs  in  thicknefs  and  in  length,  but  much  more  active  ^ 
nor  did  they  proceed  fo  regularly  towards  the  tube,  nor  make  fo  regular 
an  appearance  (being  feldom,  if  ever,  altogether  regular,  as  the  others)  *a 
frequently  breaking  in  pieces,  as  if  by  coilifion,  or  not  altogether  un¬ 
like  the  fparks  from  a  brand  in  a  wood  fire,  which  has  lain  long  without 

being 
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being  flirred.  Another  difference  I  remarked  was,  that  the  refinous 
effluvia  were  more  deeply  coloured  than  the  vitreous. 

if  Whether  it  be  not  probable,  that  the  refinous  effluvia  are  more 
lindtuous  or  fulphureous  than  the  vitreous  ;  and  becaufenot  fo  adtive  and 
nitrous,  lei's  apt  to  kindle  indammable  fpirits,  as  I  think  I  found  them 
to  be  ?  .  .  v  d. ,  .  .  v  ! ,  , 

I  intreat  I  may  not  be  confidered  as  pretending,  in  theabove  trials,  to 
eflabiiffi  Taws,  but,  as  plainly  relating  matters  of  fad.  Perhaps  future 
trials  may  not  confirm  thefe.  -  .  i 

I  think  it  not  a  circumhance  too  impertinent  to  be  mentioned,  that 
the  trials  relating  to  repulfion  were  made  in  a  fmall  room,  and  near  a 
fire;  the  air  pretty  moifl,  ,  r  ;— 

I  am  dubious  whether  f  did  not  exprefs  myfeif  in  a  manner  liable  to  be 
milunderflood,  when  I  faid  to  this  purpofe,  that  I  would  not  he  under - 
ft  pod  to  eftahlijh  laws  by  the  fore -mentioned  experiment  sy  hut  only  to  relate 
f aid's  ;  and  that  future  experiments  might  not  confirm  thefe. .  I  did  not  in¬ 
tend  this,  fhould  extend  to  that  experiment,  which  proves  the  different 
nature  of  vitreous  and  refinous  effluvia  ;  which  I  prelume,  maybe  con- 
fidered  as  invariable  inherent  properties  ;  fo  that  bodies,  put  into  a 
flate  of  repulfion  by  the  one,  will  be  attraded  by  the  other,  dsc.  But 
the  other  phenomena,  as  depending  on  changeable  circum  fiances,  the  tem¬ 
perature  of  the  air,  the  degree  in  which  the  eledric  bodies  may  chance 
to  be  excited,  the  quantity  of  effluvia ,  and  perhaps  others  to  us  unknown  $, 
the  other  phenomena  .(I -fay)  depending  on  fuch  like  circumflances  may 
be  variable. 

I  beg  leave  to -inform  you,  that  I  have  been  making  trial  with  a  flick  of 
fulphur  of  the  commonfort,  whichlmade  of  a  convenient  fize,by  calling 
it  into  a  coffin  of  paper,  the  infide  being  of  writing  paper  :  this,  being 
excited,  attraded  the  bunch  of  threads  with  great  power,  and  kindled 
common  fpirits  as  quick  as  ever  I  knew  it  done.  This  was  after  night,  and 
I  faw  not  what  the  day-light  afterwards  difeovered,  that  the  infide  round 
of  paper  adhered  to  the  fulphur,  and  it  had  made  it’s  way  thro*  the  pa¬ 
per,  which  concealed  the  colour  of  the  paper,  and  it’s  adherence,  till  next 
day  however  -it  performed  as  above. - This  was  broken,  by  an  at¬ 

tempt  to  flrip  the  paper  off  the  flick  by  a  too  officious  perfon,  with¬ 
out  my  knowledge.  — I  then  call  another  with  the  fame  fulphur,  and 
an  addition  of  frefh,  melted  together  in  a  wooden  mould,  which  came 
out  fmooth  and  well ;  but  was  perfuaded,  againft  my  own  judgment, 
to  put  a  gun-rammer  into  the  middle  of  the  mould,  to  flrengthen  it* 
which  flick  anfwer’d  that  end  ;  but,  as  I  fear’d  it  would  turn  out,  the 
fulphur  tho’ of  a  great  thicknefs  round  the  faid  gun-flick,  could  by  no 
means  be  excited  to  any  tolerable  degree.  I  therefore  made  a  third,  as 
the  firft,  which  has  the  paper  on  it  as  before,  but  it  performs  exceeding 
well  :  having  buffered  myfeif  to  be  eledlrified  with  it,  upon  the  approach 
of  a  perfon’s  finger  to  mine,  I  had  by  far  the  moll  painful  fenfation  I  ever 

mi' 
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yet  felt  in  any  of  thefe  experiments.  —I  believe  a  glafs  tube  might  be 
beft  of  all  for  a  mould  (but  mine  are  of  too  fmail  a  bore),  if  one  could 
be  allured  it  would  not  break. 

ii.  I  am  under  no  doubt,  but  that  experiments  with  fulphur  are  ca-  Extraa*  of 
pable  of  being  improved,  and  hope  fhortly  to  make  it  appear.  I  am  two  letters 
loth  to  venture  my  glafs  tubes  of  flint  for  a  mould,  but  intend  to  pro -from  ^eJame^ 
cure  one  of  common  glafs  *,  having  lately  had  the  misfortune  of  iofing  ^^7sfec- 
my  bed:,  in  fo  odd  a  manner,  that  I  believe  you  will  excufe  me  if  I  trou- trical  Experi- 
ble  you  with  the  account.  ments.  Ibid. 

I  had  been  ufmg  it  but  a  little  time  in  the  evening  *,  and,  before  I  laid P-  53-  Dated 
it  up,,  having  by  me  a  round  ruler  fmail  enough  to  go  into  the  bore,  ^D'  ^  R  ^ 
when  it  was  covered  with  a  roll  or  two  of  brown  paper,  it  came  into  pe^5  ea 
my  head  to  excite  it,  by  rubbing  it  a  little  on  the  infide  with  the  faid  1745-6. 
ruler  and  paper  ;  but  not  finding  any  effedt  of  it*  after  a  few  minutes 
trial,  not  fo  much  as  to  attradt  the  fmalleft  thread,  I  laid  it  in  my  win¬ 
dow  in  myftudy  on  a  parcel  of  papers  and  pamphlets,  where  it  ufed  to 
be  put  *,  and  next  morning,  as  we  were  at  break  fad,  I  heard  a  fnap,  and, 
on  turning,  my  head,  found  about  two  inches  of  my  tube  broke  off  very 
regularly.  Upon  this  I  took  it,  and  placed  it  againfba  cupboard-door, 
eredt,  in  a  pocket  of  leather,  that  had  been  nailed  up  againft  the  door 
for  fuch  apurpofe.  The  upper  end  was  tied  to  two  thongs  of  leather, 
but  not  tight,  only  to  prevent  it’s  ftirring  thus  it  continued  fafe  till  I 
went  to  bed  ;  but,  in  the  morning,,  upon  opening  the  laid  door,  I  was 
furprifed  to  find  my  tube  in  fhivers, .  except  about  three  inches,  as  if  it 
had  been  broke  with  afmart  blow  of  a  hammer.-  The  cupboard  is  over 
the  fire-place,  and  fo  near  it,  that  I  think  it  impoffible  it  fhould  ever 
have  been  quite  cold  *,  and  the  window  where  it  was  firft  put  is  fo  near  , 
the  fire,  and  it’s  being  laid  on  the  feat  of  the  window,  a  foot  below  the 

fafh,  it  could  not  be  much  affedted  with  the  air  from  thence.^ - The 

weather  was  frofty,  but  the  tube  from  firft  to  laft  never  out  of  the  room  \  . 
and. I  am  fure  never  had  any  blow. 

The  ftick  of  brimftone  I  laft  made,  with  which  I  kindled  lamp-fpi- 
rits  fo  readily,,  as  I  informed  you  before,  was  fet  up  in  the  foremen- 
tioned  cupboard  in  an  eredt  pofture,  has  loft  all  it’s  eledtric  virtue,  and  : 

cannot  be  made  to  attract  a  down-feather,  or  a  fine  thread. - This  I 

know  not  how  to  account  for,  unlefs  it  be,  that  the  expofing  it  to  the 
air,  by  it’s  not  being  wrapped  up  in  any  thing,  may  have  deprived  it  off 
it’s  power  :  4jor,  if  I  mifrem ember  not,  Stephen  Gray  ufed  to  keep  his 
fulphur  conijjbodies,  call  in  wine-glafs,  in  a  box,  and  wrapt > up  in  flan¬ 
nel  *,  however  I  fhall  attempt  to  recover  it  again.- — -The  cupboard  is 
fmail,  and  never  cold.— -My  ftick  of  wax  kept  in  my  defk,~  not  wrapt, 
will  attradt  a  thread  at  any  time,  without  rubbing  at  all. 

I, aft  night,  having  feveral  gentlemen  with  me,  who  were  deftrous  of  ; 
feeing  me  fet  firetofome  fpirits  of  wine,  I  was  willing  to  try  whether  I 
could  not  kindle  the  fame  with  an  icicle;  but,  not  being  able  to  giet  one, 

I  attempted  it  with  a  thick  piece  of  ice,  and  immediately  fucceeded,  in 

prefence 
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prefence  of  7  or  8  perfons  ;  and  I  think  the  fparks  of  fire  from  the  ice, 
when  the  finger  of  a  non-eledric  perfon  was  brought  nigh  it,  were  as 
laro-eand  as  powerful  as  any  1  ever  law;  fo  that  I  am  fatisfied  the  pow¬ 
er  of  them  is  no  ways  diminifhed  by  the  coldnels  of  the  ice  :  and  I  doubt 
not,  but  that,  if  the  ice  be  kept  from  melting  and  dropping  into  the 
fpirits,  ice  will  kindle  them  as  readily  as  any  other  fubftance  :  the  fpirits 
were  fuch  as  we  ufe  for  the  tea-kettle  lamp,  and  far  from  being  of  the 
beft  fort. 

One  circumftance  more  I  will  mention,  and  releafe  you. - By  acci¬ 

dent  one  of  the  .gentlemen  approaching  the  eledrified  perfon  with  his 
hand  near  his  ilioulder,  the  faid  gentleman  felt  a  very  pungent  flroke  on 
his  flefh,  thro’  his  coat  and  waiftcoat,  which  were  both  cloth.  This 
was  repeated  leveral  times,  and  in  every  one’s  opinion  (on  whom  trial 
was  made)  the  repulfive  ftroke  was  as  fmart  as  it  is  wont  to  be  on  the  end 
of  the  finger,  when  nothing  intervenes ;  and  the  fenfation  continued  as 
long.  I  know  not  whether  this  has  been  before  taken  notice  of ;  if  it  has, 
your  goodnefs  will  excufe  my  impertinence 
Extra  of  the  Since  my  former,  I  made  an  other  trial,  and  fucceeded  with  all  the 
fecond letter.  eafe  imaginable;  the  fpirits  kindling  the  very  moment  of  my  approach¬ 
ing  them  with  the  lump  of  ice,  which  was  an  inch  and  ~  thick.  Af¬ 
ter  this  I  took  a  clamp  of  iron,  fuch  as  is  u fed  for  heating  box-irons  for 
fmoothing  linen-cloths ;  and  having  heated  the  fame  red-hot  applied  it 
to  the  fpirit,  as  Iftood  on.the  cake  of  wax  eledrified,  holding  the  fame 
in  a  pair  of  tongs. 

I  did  not,  I  confefs,  exped  much  from  this  trial ;  and  the  event  was, 
that  I  could  not  kindle  the  fpirits,  during , the  time  the  rednels  continued 
in  the  clamp  ;  but,  as  foon  as  that  difappeared,  and  it  began  to  look 
blackifh,  the  fpirits  were. kindled  as  ufual. 

I  (hall  not  draw  any  conclufion  from  a  fingle  trial ;  perhaps  Tome  rea- 
fons  might  be  affigned,  why  the. red-hot  iron  did  not  kindle  the  fpirits, 
provided  one  were  fure  this  would  always  be  the  cafe  ;  and  if  the  expe¬ 
riment  were  repeated  with  the  fame  conl'equence  a  good  many  times,  one 
would  venture  to  fay,  that  the  heat  of  the  iron  contributed  no  power  of 
inflaming  to  the  effluvia. 

My  tube  I  have  ufed  of  late  is  not  made  of  the  fine  fiint-glafs,  but 
fuch  as  common  wine  glafifes  are  made  of. 

I  have  got  me  a  tube  made  of  common  green  glafs  :  this  is  exceeding 
light,  in  comparifon  with  others;  and  may  be  excited  with  double  the 
time  and  pain  required  for  the  others,  but  yet  not  without  warming  it  at 
the  fire  ;  though  this  feems  powerful  enough  to  attrad  the  bunch  of 
threads,  yet  I  am  not  able  to  kindle  any  fpirits  with  it. 

I  have  made  thefe  trials,  that  I  might  be  able  to  determine  which  kind 
of  glafs  afforded  the  greateft  quantity  of  effluvia ,  or  at  leaft  the  ftrong- 
eft,  as  near  as  might  be  ;  which  may  .not  be  altogether  unufeful  to  be 
known* 
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12.  Mr  TAllamand  inclofed  fome  mercury  in  a  tube  clofe-ftopp’d  ;  Part  of  a  ht- 
and,  when  he  afterwards  rubb’d  this  tube,  it  gave  a  great  deal  more  light ter  from  Mr 
than  when  the  fame  had  no  mercury  in  it.  ^rembley. 

When  this  tube  has  been  rubb’d,  after  railing  fuccefTively  it’s  extremi-  jvj  Foi’^s 
ties,  that  the  mercury  might  flow  from  one  end  to  the  other,  one  fees  a  E/q ;  P.  r'  s. 
light  ferpenting  all  along  the  tube  ;  that  is  to  fay,  the  mercury,  as  it  runs  concerning  the 
along,  is  all  luminOUS.  light  caufed  by 

Mr  rAllamand  then  made  the  mercury  run  in  the  fame  manner  along 
the  tube  without  rubbing  it,  and  it  {till  gave  fome  light,  but  much  leis Jglaf!tube  /U. 
than  before.  This  laft  experiment  perfuaded  him,  that  the  fridion  of  seeding  from 
the  mercury  againft  the  glafs  might  eledrify  that  glafs,  in  the  like  manner  Eleftricityl 
as  the  rubbing  of  the  hand.  And  he  has  been  confirmed  in  the  fame  no-  Md  P-$8. 
tion  by  another  experiment:  He  brought  fome  down  near  to  the  tube,  4 
and  then  made  the  mercury  run  from  one  end  to  the  other;  and  the  down  N.  s.  Retd 
was  attraded,  as  the  mercury  in  it’s  motion  paffed  by  it.  Feb.  13. 

Thefe  experiments  he  has  repeated,  and  varied  feveral  ways;  and  they  1 745*6^ 
have  led  him  to  conclude,  that  the  phofphorus  of  the  barometer,  known 
this  great  while,  is  not  fo  properly  a  phofphorus ,  as  the  effed  of  the  mer¬ 
cury  eledrifying  the  tube  of  the  barometer. 

Mr  rAllamand  has  put  mercury  into  exhaufted  tubes,  and,  when  thefe 
are  rubb’d,  they  give  much  more  light  than  before;  there  then  come 
out  from  them  on  all  fides  rays  of  very  lively  light.  I  have  alfo  feen  at 
Leyden ,  at  Mr  Muffchenbroeck9 s  the  mechanic’s,  an  exhaufted  globe  of 
glafs,  which,  when  rubbed  with  the  hand,  feemed  all  filled  with  a  very 


bright  fire. 


Several  perfons  have  obferved,  that  when  they  had  been  eledrified, 
their  pulfes  beat  a  little  fafter  than  before.  I  have  even  myfelf  felt,  after 
having  been  eledrified  a  pretty  while  together,  a  fenfation  all  over  my 
body :  but  within  thefe  few  weeks,  fome  perfons  have  felt  very  fharp 
pains  upon  their  being  eledrified. 

There  is  an  experiment  that  Mr  rAllamand  has  tried ;  he  eledrified  a 
tin  tube,  by  means  of  a  glafs  globe;  he  then  took  in  his  left  hand  a  glafs 
full  of  water,  in  wfiich  was  dipped  the  end  of  a  wire  ;  the  other  end  of 
this  wire  touched  the  eledrified  tin  tube:  He  then  touched,  with  a  finger 
of  his  right  hand,  the  eledrified  tube,  and  drew  a  fpark  from  it,  when 
at  the  fame  inftant  he  felt  a  moft  violent  fliock  all  over  his  body.  The  pain 
has  not  been  always  equally  fharp,  but  he  fays,  that  the  firft  time  he  loft 
the  ufe  of  his  breath  for  fome  moments ;  and  he  then  felt  fo  intenfe  a 
pain  all  along  his  right  arm,  that  he  at  firft  apprehended  ill  confequences 
from  it;  tho’  it  foon  after  went  off  without  inconvenience. 

It  is  to  be  remarked,  that  in  this  experiment  he  flood  Amply  upon  the 
floor,  and  not  upon  the  cakes  of  refin.  It  does  not  fucceed  with  all 
glaffes ;  and  tho’  he  has  tried  feveral,  he  has  had  perfed  fucqefs  with 
none  but  thofe  of  Bohemia.  He  has  tried  Englijh  glaffes  without  any  ef¬ 
fed.  That  glafs  with  which  it  beft  fucceeded  was  a  beer-glafs. 

Mr  Muffchenbroeck  the  profeffor  has  repeated  his  experiment,  holding 
n  his  hand  a  hollow  bowl  exceeding  thin,  full  of  water  ;  and  he  fays  he 

VOL.  X.  Part  si.  T  t  experienced 
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experienced  a  moft  terrible  pain.  He  fays,  the  glafs  mud:  not  be  at  all 
wet  on  the  outfide. 

1 3.  You  query,  whether  that  fubtil  fire  which  kindles  warm’d  fpirit  of 
wine,  be  refident  in  the  body  from  which  it  evidently  ifilies,  and  be  kin¬ 
dled  occafionally  ?  or,  whether  it  comes  from  the  excited  tube  pervading 
inftantaneoufly  the  body  it  is  applied  to?  or,  lafbly,  whether  there  are 
certain  principles  in  the  air,  which  are  thus  agitated  into  an  extempora¬ 
neous  lightning  ?  Thefe  queries  are  certainly  very  comprehenfive  and 
important ;  I  wifli  I  were  able  to  return  you  fomewhat  more  fatisft&ory 
than  fuppofitions. 

I  incline  to  think  the  electrical  and  luminous  effluvia  to  be  the  fame*,  • 
and  not  diftindt  fubftances.  Mr  Hmkjbee  feems  to  diftinguifh  them,, 
intimating,  that  no  luminous'  matter  would  be  communicated  from  an 
excited  cylinder  of  wax  to  his  finger,  when  brought  near  to  the  cylinder, 
though  it  attracted  light  bodies ;  but  it  is  to  be  obferved,.  that  this  cy¬ 
linder  of  wax  was  only  a  coat  of  wax,  of  about  half  an  inch  thick,  on  a 
wooden  cylinder  of  four  inches  diameter:  now  I  have  always  found  my 
flick  of  wax,  which  confifts  of  nothing  elfe,  to  emit  luminous  effluvia  * 
very  plentifully,  and  rather  in  a  greater  degree  than  the  glafs  tube. 

If  we  conclude  with  the  £^*/^  philofophers,  that  fire  is  mechanically 
producible  from  other  bodies,  by  collifion,  attrition,  &c.  or,  according 
to  Sir  I.  Newton ,  by  putting  the  fulphureous  particles  of  bodies  into  a  ve¬ 
ry  ftrong  vibratory  motion  ;  by  which  means  they  become  hot  and  lucid, 
i.  e.  affeCt  us  with  ideas  of  light  and  heat  *,  on  this  fuppofition  may  we  not 
conclude,  that  the  aCtion  on  the  glafs  tube,  when  it  is  rubbed,  by  putting 
the  parts  of  it  into  fuch  a  vibration,  and,  confequently,  agitating  violently 
the  fulphureous  particles  therein,  may  heat  and  kindle  them  ?  And  may 
it  not  alfo  be  fuppofed,  that  when  the  air  is  in  a  due  (late,  nitrous  or  o- 
ther  particles  in  the  air  may  contribute  to  the  kindling  them  ?  or,  per¬ 
haps,  rather  that  fubtil,  aCtive,  elaftic  fubftance,  which  Sir  I.  Newton 
fuppofes  to  be  the  caufe  of  the  refraction,  &c.  of  light,  and  which  com¬ 
municates  heat  to  bodies,  and  is  univerfally  diffufed  ?  Thefe  effluvia ,  be¬ 
ing  thus  agitated  and  conveyed  by  a  non-ele£tric  body  intervening,  in  a 
due  quantity,  to  the  vapour  of  the  warmed  fpirit,  may  be  fuppofed  to 
kindle  them,  without  exciting  any  originally-refident  fire  in  the  body  im¬ 
mediately  communicating  with  them ;  the  luminous  effluvia  from  the  fin¬ 
ger,  or  ice,  &c.  when  brought  near  the  inflammable  body,  being,  as  far 
as  we  can  perceive,  of  the  very  fame  kind  with  thole  which  proceed  from 
the  tube ;  or  there  is  nothing  appearing  in  them  which  may  lead  us  to 
fufpeCt  they  are  not  the  very  fame,  tho’  in  a  greater  quantity  than  what 
can  come  from  the  part  of  the  tube  you  approach  with  the  end  of  your 
finger. 

If  we  conclude  with  fome  of  the  foreign  philofophers,  Boerhaavc ,  Horn - 
berg,  Lemery ,  s'Gravefand ,  &c.  that  fire  is  equally  diffufed  throughout 
the  univerfe  by  the  Creator,  pervading  the  interftices  of  all  bodies,  and 
that  there  is  no  fire  mechanically  produced  denovo*,  then,  may  we  not  con¬ 
clude. 
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dude,  that  whereas,  by  attrition  of  the  glafs  tube,  there  is  produced  a 
a  very  quick  and  flrong  vibration  of  its  parts,  which  muft  necefiarily  af- 
fedl  the  fire  contain’d  in  the  vacuities,  by  comprefliort  and  relaxation  ;  fo 
that,  as  Boerhaave  exprefies  it,  there  muft  be,  in  the  bodies  thus  agitated, 
and  in  the  fire  contained  in  its  pores,  an  exceeding  great  motion  excited  * 
and,  together  herewith,  the  furrounding  fire  from  both  thefe  caufes,  muft 
be  agitated,  and  fo  much  the  more  violently,  the  nearer  it  is;  may  we 
not  conclude,  that  its  force  will  be  hereby  fufiiciently  increafed,  to  kindle 
the  fpirit  to  which  it  is  convey’d  ? 

In  this,  as  in  the  former  hypothefis,  I  would  not  exclude  the  elaftic 
materia  fubtilis  from  being  fuppofed  the  having  an  influence  on  the  efflu¬ 
via.  Whichfoever  of  the  two  hypothecs  we  embrace,  you  may  perceive; 
that  I  incline  to  think,  that  the  kindling  fire  rather  proceeds  from  the  ex¬ 
cited  tube,  I  am  very  fenfible  I  am  in  a  great  meafure  groping  in  the 
dark;  but  hope  future  experiments  will  caft  a  light  on  this  obfcure 
fubjedt. 

14.  I  this  afternoon,  on  refledling  afrefh  on  Monfieur  V  All  am  and' s  ex¬ 
periment,  refolved  to  make  the  following  trial,  tho’  I  was  in  no  doubt 
*what  the  ifiue  would  be:  I  took  my  tin  tube,  which  has  two  arms  to  it, 
diredlly  oppofite  one  to  another;  and  at  that  diftance  from  one  end  of 
the  tube,  which  is  equal  to  the  length  of  one  of  the  arms,  as  you  may 

perceive  by  the  figure  in  the  margin  (not  to  trouble  yod 
with  the  ufe  it  was  made  for,  at  prefent):  this  I  fuf- 
pended  by  a  filk  dine  from  the  ceiling  of  the  room; 
letting  it  hang  down  of  a  length  convenient  for  my  pur- 
pofe.  I  then  took  a  china  bafon,  holding  better  than 
a  quart,  and,  having  nearly  filled  the  fame  with  water, 
I  flood  on  the  wax  cake,  with  this  bafon  of  water  in 
my  hand,  fo  near  the  pendulous  tube,  that  I  could  ap¬ 
ply  the  bafon  to  it  with  convenience  :  then,  having  fuf- 
>fered  myfelf  to  be  electrified,  I  held  the  bafon  fo  under 
the  tube,  that  the  lower  end  dipped  an  inch  more  or 
lefs  in  the  water:  upon  this,  a  perfon  approached  one 
end  of  one  of  the  arms  with  the  fpirit  of  wine  in  a  fpoon, 
and  it  was  immediately  kindled  with  vehemence;  and  at 
the  fame  time  I  received  on  one  of  my  fingers  that  held 
the  bafon  a  pungent  ftroke ;  and  that  ftroke  was  given  the  very  inflant 
of  time  the  fnap  was  at  the  fpoon,  or  any  other  objedl  that  was  applied. 
The  wind  was  then  S.  and  hard  rain,  as  mod  part  of  the  day ;  and  yet, 
if  one  were  difpofed  to  indulge  imagination,  the  effluvia  feemed  to  act 
more  flrongly  than  is  ufual.  I  think  there  can  be  no  doubt,  but  that 
water  is  as  good  a  medium  of- communication  to  the  effluvia ,  Us  any  fub- 
jedt  whatever  ;  for,  that  all  thofe  which  came  to  the  fpirit  were  conveyed 
to  the  tube  by  the  water,  I  am  certain  ;  fince  the  tube  dipped  in  the  cen¬ 
tre,  and  was  then  motionlefs ;  fo  that  it  never  came  fo  near  the  bafon  as 
to  receive  any  effluvia  from  it. 
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i  r.  As  you  were  the  only  perfon  who  ever  fhewed  me  any  ele&rical  ex¬ 
periments,  and  have  been  fo  kind,  according  to  your  wonted  candour,  to 
aflift  me  freely  upon  this  and  all  other  like  occafions *,  I  think  it  proper  to 
give  you  this  firft  account  of  what  I  have  thought  of  towards  gaining  a  far¬ 
ther  infight  into  the  nature,  power,  and  laws  of  Ele&ricity. 

From  the  time  I  faw  thofe  experiments  at  your  houfe  about  3  years  ago, 
I  had  little  or  no  opportunity  of  making  any  myfelf,  until  within  this 
month*,  when,  having  got  fome  good  utenfils,  I  repeated,  or  imitated 
mod  of  the  trials  I  had  heard  of,  with  fuccefs.  And  particularly  having 
heard,  that  Mr  Gray  gave  an  account  of  balls  caufed  to  move  round  one 
another  by  means  of  electrical  effluvia,  I  was  very  defirous  of  feeing  fo  de¬ 
lightful  a  fight.  And  though  1  was  difappointed  in  my  expectation  of  a 
circular  motion,  yet  I  found  it  eafy  to  make  two  balls  aCt  upon  each  other, 
in  a  very  entertaining  manner,  for  a  long  time;  and  that  with  l'uch -a  con- 
dancy  and  regularity,  as  to  the  effect,  that  I  apprehend  one  may  thence 
deduce  a  gauge  or  dandard,  whereby  to  meafure  electrical  powers,  and 
compare  the  quantities  and  drength  of  the  virtue  infufed  into,,  or  remain¬ 
ing  in,  non-electrical  bodies  after  given  times,  Z£c .. 

This,  together  with  a  great  defire  to  be  able  to  edimate  and  compare  the 
effects  of  experiments  with  fome  certainty,  and  to  do  fomething  more  than 
amufe  myfelf  and  friends  with  the  feveral  tuvipntmgpheenomem  which  thofe 
experiments  produce,  led  me,  about  10  days  ago,  to  think  of  a  method, 
which,  for  aught  I  know,  is  quite  new,  and  feems  to  promife  fair  to  af¬ 
ford  much  new  light :  it  is  to  try  or  weigh  the  drength  of  the  electrical  ef¬ 
fluvia,^  irtue,  or  power,  by  caufing  it  to  act  upon  a. balance. 

I  found,  the  fird  day,  that  this  method  anfwered  even  beyond  my  ex¬ 
pectation  ;  fo  that  feveral  non-eleCtrical  balls  placed  fucceffively  under¬ 
neath  one  of  the  fcales,  and  then  imbued  with  eleCtrical  virtue  the  com¬ 
mon  way,  would  prefently  caufe  that  fcale  to  defcend  2,  3,  4,  or  5 
inches,  and  feem  to  cleave,,  for  10  or  more  feconds  of  time,  to  the  feve¬ 
ral  bodies  fo  placed  underneath,  fome  having  much  greater  effect  than  o- 
thers.  Whence  it  appeared,  that  there  was  a  fufRcient  latitude  for  com¬ 
paring  very  different  forces,  if  any  fuch  there  were.  At  the  next  and 
only  opportunity  I  have  had  fince  (my  apparatus  being  made  more  com¬ 
modious),  I  ufed  flat  indead  of  globular  bodies,  and  then  I  found  the  ef¬ 
fects  far  more  confiderable  *,  fome  of  them,  whofe  upper  furface  was  a- 
bout  3  inches  fquare,  having  attracted  and  held  down  one  fcale,  when 
there  were  about  200  grains  weight  in  the  other. 

Though  I  am  tempted  to  communicate  fome  things,  which  I  have  al¬ 
ready  obferved  by  this  means,  with  much  delight,  I  referve  them  at  pre- 
fent  for  a  farther  examination*,  defiring  in  the  mean  time,  that  you  will 
communicate  or  divulge  this  in  fuch  manner  as  you  think  proper  (only 
concealing  my  name),  that  others,  who  may  have  an  inclination,  may 
purfue  and  improve  the  hint.  And,  for  the  eafe  of  fuch,  1  mud  add, 
that  the  drings  of  that  fcale  which  is  to  be  acted  on,  mud  be  long,  and 
non-electrical,  and,  I  think,  thick ;  that  there  may  be  a  ready  paffage 

for 
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for  the  ele&rical  virtue  to  run  off  as  fail  as  it  is  received.  Inftead  of  a  brafs 
fcale-pan,,  I  ufed  a  flat  piece  of  cork,  filed  very  fmooth  and  even,  efpe- 
cially  on  the  under  furface.  The  other  fcale  needs  no  alteration,  provided 
the  firings  be  made  of  filk,  as  ufual,  and  fhort  enough  to  keep  that  fcale 
out  of  the  reach  of  the  eledtric. virtue,  which  is  to  aCl  upon  the  former.  If 
the  beam  were  three  or  four  feet  long,  the  firings  of  both  fcales  might  be 
of  a  length,  which  would  make  it  lefs  troublefome  to  put  in  and  take  out 
weights. 

I  mounted  the  attracting  bodies  upon  fmall  taper  flicks,  about  2~  feet, 
whofe  thicker  ends  had  a  foot  which  flood  upon  2  cakes  of  bees- wax  full 
10  inches  thick  in,  all.. 

I  forbear  to  defcribe  the  pretty  little  fimple  inflrument  you  furnifhed 
me  with- at  my  fir  ft  fettingout;  I  leave  that  to  yourfelf *,  only,  as  it  has 
no  name,  I  take  the  liberty  to  call  it  an  electrical  needle.  Every  body, 
who  delights  in  fuch  matters,  will  thank  you  for  it,  if  it  were  only  for 
the  amufement  it  will  furnifh  forfo  many  hours,  after  being  but  once  well 
feafoned,  or  tinCtured  with  ele&rical  effluvia. 

But,  I  think,  this  little  inflrument,  and  the  balance  together,  cannot 
fail  of  informing  us  farther  concerning  the  properties  of  Eie&ricity :  fuch 
as,  how  far  it  agrees  and  difagrees  with  magnetifm ;  whether  it  paffes 
through  the  fubflance,  or  only  along  the  furface  of  bodies*,  whether  it 
proceeds  in  any,  and  what  particular  direction,  or  has  any  particular  ten¬ 
dency  *,,  in  what  particular  bodies  the  mofl  of  it  may  be  collected  and  re¬ 
tained,  and.  how  long  *,  .  how  far  the  figure,  fize,  denfity,  or  colour  of 
bodies  may  be  concerned ;  whether,  as  thefe  effluvia  may  be  felt,  heard 
and  feen,  they  may  likewife  be  weighed  j  and  many  other  matters,  which- 
will  occur- to  the  diligent  obferver. 

1-6.  On  my  making  ufe  of  one  of  my  boxes  filled  with  pitch,,  wax*  Part  of  two 
&c.  for  the  perfon  to  be  ele&rified  to  Hand  upon,  after  ufing  it  a  little 
while  fuccefsfully,  I  got  the  man  who  aflifted  to  wipe  the  furface  of  the  Miles,  D.  D.‘ 
pitch,  &c.  with  a  dry  clean  cloth,  fufpedting,  from  the  place  it  had  F  R-  S.  to  Mr 
flood  in,  fome  dampnefs  might  lodge  thereon.  This  being  done,  for  my  Hen.  Baker, 
fatisfadlion  I  fet  up  the  box  on  one  fide,v  and  held  a  thread  of  trial  at  a  s-  con~ 
proper  diflance,  and  found  it  to  attract  and  repel  the  fame  :  but,  on  fet-  /e&rfcai 
ting  it  down,  and  {landing  upon  it,  by  no  means  could  it  be  made  ap-  obfcrwationi. 
pear  that  I  was  eledlrlfied,  ar  any  other  perfon  who  flood  thereon  after-  Ibid.  p.  15«. 
wards.  I  thereupon  took  another  box  of  the  fame  fort,  but  made  ufe  bJatedM^ 
of  it  without-  wiping  it,  and  it  performed  well.  This  I  have  not  yet  re-  ' 

peated,  but  intend  to  do  it.  ^5. 

In  a  pint- bottle  of  flint-glafs  I  have  fome  fmall  pieces  of  brafs  leaf,  and 
the  bottle  hermetically  feakd.  Upon  trying  whether  the  excited  tube  would 
much  affeCt  the  faid  leaf,-  I  was  at  firft  diiappointed  in  my  expectations  , 
for  tho’  the  tube  was  fo  well  excited as  that,  upon  bringing  it  near  the 
bottle,  ftrong  and  loud  fnaps  were  given,,  there  was  hardly  any  fenfible 
motion  in  the  brafs  leaf,  till  I  thought  of  warming  the  bottle  at  the  fire , 
and  then  there  was  a  conftderable  one,  tho5  not  what  1  expected  before  I 
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made  any  trial.  But  I  fufpedt  the  bottle  to  her  too  thick;  for,  on*  trying 
a  common  Balk,  which  we  fealed  in  the  fire,  the  leaf  which  I  had  putin 
was  very  ftrongly  both  attracted  and  repelled  a  great  many  times. 

One  odd  circumftance  I  will  tell  you,  and  detain  you  no  longer  :  Up¬ 
on  my  lifting  up  the  tube  hafiily  by  chance,  I  obferved  the  leaf  to  be 
powerfully  attracted  by  the  fides  of  the  bottle  or  flafk  next  to  the  tube  ; 
this  put  me  on  trying  purpofely  what  the  effedl  would  be,  if,  when  a 
perfon  held  either  in  his  hand  Tideways,  fo  as  the  neck  was  parallel  with 
the  horizon ;  I  took  the  excited  tube,  and  moved  it  up  and  down  towards 
and  from  the  floor,  at  3  or  4  inches  from  the  bottle,  fucceflively,  as  faff 
as  I  could,  without  hazarding  my  finking  agaiaft  it ;  upon  which  the 
brafs  leaf  was  as  fucceflively  attracted  and  repelled,  or  Teemed  to  follow  the 
motion  of  the  tube,  or  was  affedled,  as  it  would  have  been  if  I  had  beat 
the  air  upon  it,  tho’  in  a  very  inferior  degree,  as  you  will  fuppofe  ; 
and  thus  it  would  be,  if  the  tube  was  held  at  a  greater  diftance  ;  and  in 
the  flafi<,  I  carried  my  hand  fo  as  that  the  tube  defcribed  a  circle  about 
it,  at  the  diftance  of  6  or  7  inches,,  the  whole  of  the  leaf  -would  be  put 
into  a  confiant,  regular  gyration,  which  would  hold  as  .long  as  I  could 
well  continue  the  motion.  .This  feerned  to  me  ftrange,  that  if  I  brought 
the  tube  near,  and  removed  the  fame  fiowly,  no  motion  (efpecially  in 
the  bottle)  was  obferved,  or  what  was  next  to  none;  and  yet  that  this 
Hidden  motion  of  the  tube  fliould  produce  fuch  an  efTedt  ;  but  I  think 
it  may  be  thus  accounted  for:  while  the  tube  is  held  near  the  bottle,  &c . 
for  any  time,  the  leaf- brafs  is  kept  in  a  .ftate  of  repulfion;  and  there¬ 
fore,  under  that  confinement  in  the  bottle,  is  motionlefs;  but  on  my 
fudden  withdrawing  the  tube,  the  fide  of  the  glafs  oppofite  the  leaf  ferves 
as  an  attractive  to  it,  while  the  fide  on  which  it  lay  repels  it ;  and  thus, 
by  the  motion  of  the  tube  mentioned,  there  is  a  confiant  fuccefiion  of 
attraction  and  repulfion. 

It  may  be  hardly  worth  while  to  tell  you, -  that  I  fired  common  fpirit 
of  wine,  at  the  diftance  of  25  feet,  the  effluvia  being  conveyed  by  3  per- 
fons  and  2  laths  of  deal,  tyed  together  thus  :  the  perfon  to  be  electrified 
immediately  ftanding  on  a  cake  of  wax,  and  holding  one  end  of  the  lath, 
another  perfon  ftanding  about  the  middle  of  the  diftance  on  another  cake, 
and  fupporting  the  lath,  and  a  third  perfon  at  the  Further  end,  who  held 
-  the  other  end  of  the  lath,  and  fired  the  fpirit ;  and  fometimes  held  the 
fpoon,  while  a  fourth  perlbn  fired  them  by  repulfion.  In  this  experiment, 
inftead  of  common  thread,  I  ufed  filver  and  gold  twift,  or  what,  I  think, 
the  ladies  call  plate  ;  and  I  have  reafon  to  think  this  much  better  than 
the  former. 

I  am  fo  far  from  being  of  Abbe  'Nollet' s  mind,  that  I  think  no  fort  of 
glafs  is  proof  againft  the  efredts  of  a  moift:  air.  I  conclude  this  from 
Mr  Wat f on's  experiments  and  my  own.- — I  told  you  before  where  I  kept 
my  tube;  and  lean  afiure  you,  I  find  as  great  a  difference  as  can  well 
be  in  the  fame  tube,  between  what  it  is  one  day  and  the  next,  even  when 
I  have Teen  no  great  reafon  to  expedt,  from  any  fenfible  change  in  the 
.  *  air 
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air,  it  fhould  be  lb.  But  whence  arifes  that  we  call  moiftnefs  in  the  air  ? 

I  have  many  times  known,  that  the  wind  being  N.  and  N.  E.  and  tho* 
it  has  rained  all  day  inceffantly,  the  air  has  been  as  dry  (fo  far  as  I  could 
judge  from  natural  hygrometers,  and  from  my  tube)  as  in  a  fair  day  ; 
and  than  fome  fair  days,  drier,  by  the  fame  indications. 

I  begin  to  think,  that,  by  careful  practice,  the  glafs  tube  may  be 
brought  to  be  a  good  hygrometer  for  the  air.  I  wilh  the  theory  of  the 
air  were  more  diligently  and  accurately  confidered:  certainly  it  has  been 
negledled  ;  fo  Mr  Locke  thought,  a.  little  before  he  died  ;  and  faid,  the 
imperfedt  difcourfe  of  Mr  Boyle' which  was  printed  after  his  deceafe, 
was  the  beft  account  we  had.  And  what  has  been  done  fince  ? 

I  was  going-to  tell  you  (for  I  write  in  a  hurry,  that  I  may  not  lofe 
the  conveyance  which  offers),  that  I  believe  cufhions,  the  cafe  hair¬ 
cloth,  and  the  fluffing  of  horfe-hair,  may  be  made  to  anfwer  inflead  of 
wax-cakes.  I  have  one  not  3  inches  thick  in  the  middle,  even  when  it  is 
not  compreffed,  which  will  do  well. 

17.  When  I  heard  of  NirMuJJ'cbenbroeck’s  experiment  *,I  tried,  the  fame;  Extra#  of  a 
but  I  found  great  convulfions  by  it  in  my  body.  It  put  my  blood  into 

great  agitation  ;  do  that  I  was  afraid  of  an  ardent  fever  ;  and  was  oblig-  winkle” 
ed  to  uie  refrigerating  medicines.  I  felt  a  heavinefs  in  my  head,  as  if  I  &  Lat.  Lif 
had  a  ft  one  lying  upon  it.  It  g^ve  me  twice  a  bleeding  at  my  nofe,  to  Prof  publ. 
which  I  am  not  inclined.  My  wife,  who  had  only  received  the  eledlrical  9rdin.  at 
flaffi  twice,  found  herfelf  fo  weak  after  it;  that  fhe  could  hardly  walk,  t0 

A  week  after,  fhe  received  only  once  the  electrical  flafh  ;  a  few  minutes  London  7 con- 
after  it  fhe  bled  at  the  nofe.  cerning  the 

I  read  in  the  news-papers  from  Bcrlint  that  they  had  tried  thefe  eledlri-  effe#s0f 
cal  flafh.es  upon  a  bird,  and  had  made  it  fuller  great  pain  thereby.  I  did  EIe^^city 
not  repeat  this  experiment ;  for  I  think  it  wrong  to  give  fuch  pain  to  liv-  ^ndhhWife 
ing  creatures.  I  therefore  take,  inflead  of  men  or  brutes,  a  piece  of  n°.  480.  p.* 
metal,  and  I  put  it  upon  a  Hand  under  the  eledlrical  pipe,  which  pipe  2n.Ma y  and 
propagates  the  Eledlricity»  To  this  metal  is  fattened  an  iron  chain,  J^ne  ,746* 
which  goes  about  the  bottle  with  water,  in  which  the  brafs  wire  is  put, 
which  wire  is  fattened  to  the  eledtrical  pipe.  22.  May  3. 

When  then  the  Electrification  is  made,  the  fparks  that  fly  from  the  1746.  Read 
pipe  upon  the  metal  are  fo  large  and  fo  ftrong,  that  they  can  be  feen  May  z9- 
(even  in  the  day  time)  and  heard  at  thediftance  of  50  yards.  They  re- 
prefent  a  beam  like  lightning,  of  a  clear  and  compact  line  of  fire; 
and  they  give  a  found  that  frightens  the  people  that  hear  it. 

18.  While  fo  many  gentlemen  are  labouring  to  find  out  the  ufe's  of  E-  A  letter  to 
lectricity,  it  has  been  my  fortune  to  difcover  one,  at  leatt,  of  the  inconve-  ^eni- 
niencies  attending  that  property  in  glafs.  And  as  it  is  fuch  whereby  vatt  f 
numbers,  very  likely,  have  been,  and  may  hereafter  be,  greatly  preju  ~inftba™he 
diced,  I  defire  you  will  mention  what  follows  to  the  Royal  Society ;  to  the  Electricity 
end  that  it  may  be  publifhed,  if  they  think  proper,  lor  the  benefit  of  o-  of  glafs  df 
thers,  and  particularly  of  thofe  who  ufe  the  fea, 

*  That  with  the  gun  barrel  fufpended  as  the  iron  bar.  See  above.  Art.  5. 
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Having  lately  had  occafion  to  compare  together  two  compares  of  a  dif¬ 
ferent  make,  the  one  having  a  bare  needle,  as  ufual,  and  the  other  a  chart, 
in  the  manner  that  mariners  compares  are  commonly  made,  I  happened 
to  wipe  off  with  my  finger  fome  duff,  which  lay  upon  the  glafs  of  the  for¬ 
mer  ;  and  thereby  put  the  needle,  which  was  before  at  reft,  into  a  violent 
diforderly  motion,  partly  horizontal,  and  partly  vertical,  or  dipping. 
After  feveral  repetitions  of  the  fame  thing,  I  found  that  the  glafs,  by  lb 
flight  a  touch,  was  at  that  time  excited  to  Electricity,  fo  far  as  to  difturb 
the  needle  extremely. 

The  fame  glafs  being  rubbed  a  very  little  more  with  a  finger,, a  bit  of 
muffin,  or  of  paper,  would  attraCt  either  end  of  the  needle,  fo  as  to  hold 
it  to  the  glafs,  for  feveral  minutes,  far  out  of  the  due  direction,  according 
to.  w.hat  part  of  the  glafs  was  moft  excited. 

And  when  the  needle  has  for  fome  time  adhered  to  the,  glafs,  and  after¬ 
wards  dropt  loofe,  and  made  vibrations,  thofe  vibrations  would  not  be 
biffected,  as  ufual,  by  that  point  where  the  needle  fhould  reft,  but  either 
be  made  all  on  one  fide,  or  be  very  unequally,  divided,  by.  means  of  fome 
remains  of  electrical  virtue  in  that  part  of  the  glafs  which  had  attracted  the 
needle;  until  at  length,  after  15  minutes  or  more*  all  the  Electricity  be¬ 
ing  evaporated,  the  magnetical  power  took  place. 

The  cure  for  this  inconvenience,. is  to  moiften  the  furface  of  the. glafs: 
even  a  wet  finger  will  do  it  immediately  and  effectually. 

I  need  not  luggeft,  that  the  lame  quantity  of  friction  will  not  at  all, times 
have  the  fame  effect  upon.thefe  glaffes,  anymore  than  it  will  upon  the  e- 
lectrical  tubes ;  but  take  the  liberty  to  hint,  that  I  have  reafon  to  believe 
that  glals  does,  at  fome  times,  become  in  fome  degree  attractive  without 
any  friction  at  all ;  and  may  poffibly  be  excited  by  great  concuftions  in 
the. air,  fuch  as  thunder,  or  the  difcharge  of:  great  ordnance,  and, 
if  fo,  may  thereby  difturb  the  compafs. 

I  muft  however  obferve,  that  the  mariners  compafs  ds  much  lefs  dan- 
geroufly  moved  by  wiping  or  exciting  the  glafs  than  the  other  ;  by  rea- 
fon  that  the  excited  part  of  the  glafs  attra&s  that  part  of  the  chart  which 
lies  neareft,  juft  underneath,  without  giving  it  fo  much  verticity,  as  k 
does  to  the  ocher  fort  of  compafs  with  a  bare  needle.  And  farther  that 
the  deeper,  or  the  farther  diftant  the  needle  hangs  below  the  glafs,  the 
lefs  difturbance  it  is  likely  to  receive,,  by  wiping,  rubbing  or  otherwife 
exciting  the  cover. 


I  fhall  make  no  farther  reflections  upon  thefe  faCts  than  to  obferve, 
firft,  that  all  the  minute,  irregular,  reciprocating  variations  which  have 
been  obferved  in  the  directions  of  dipping ,  and  horizontal  needles,  as 
mentioned  in  fome  of  the  Tranf actions,  may  probably  have  been  caufed 
by  the  glaffes  which  covered  the  inftruments  made  ufe  of :  and,  fecondly, 
thqt  the  flat  pieces  of  glafs,  often  placed  under  the  feales  of  an  effay- 
balaqce,  are  likewife  very  .capable  of  attracting,  and  making  even  the 
lighter  fcale  preponderate,  .where  the  -whole  matter  weighed  is  fo  very 
fmall.  1  have  not  tried  this  laft,  but  do  remember,  that  Mr  Elite ot ,  a 

Member 
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Member  of  your  Society ,  did  fome  years  ago  fufpeCl,  if  not  find  it  cer¬ 
tain,  that  fuch  pieces  of  glafs  did  difturb  his  balance,  and  had  given 
him  a  vaft  deal  of  trouble,  upon  a  fuppofition,  that  the  beam  itfelf  was 
defe&ive, 

19.  It  feems  to  me  that  a  glafs  ball,  which  has  oftentimes  been  em¬ 
ployed  for  violent  diftillations,  and  other  chymical  operations,  does  fend 
forth  the  EleCtricity  incomparably  more  ftrong  than  any  other  glafs, 
which  never  fince  it’s  making  had  been  expofed  to  a  violent  fire.  As  I 
am  the  firft  that  has  mentioned  this  notable  circum  fiance,  be  pleafed  to 
let  me  have  the  honour  of  this  improvement  in  the  Philof.  Tranf. 

on  the  Electricity  of  glafs,  that  has  been  expofed  to  fir  ong  fires.  N°.  492.  p.  189.  Apr. 
March  f,  17489.  Read  April  6.  1749. 

20.  The  eleClrifying  glafs  ufed  by  M.  le  Monnier  is  an  oblong  fphe- 
roid,  whole  diameter  from  pole  to  pole  is  4  or  5  inches  longer  than  that 
at  the  equator,  which  is  about  1 2  inches.  Each  of  thefe  poles  is  termi¬ 
nated  in  a  ftem,  or  portion  of  a  hollow  cylinder,  about  3  inches  in  length, 
and  one  in  diameter,  fpirally  emboffed  on  the  outfide  into  a  large  male 
ferew  :  to  each  of  thefe  male  ferews  is  adapted  a  female  ferew  of  wood, 
clofed  at  one  extremity  with  a  piece  of  fteel,  excavated  in  the  center,  to 
receive  the  fteel  pivots  upon  which  the  electrifying  glafs  turns. 
Thefe  female  ferews  of  wood  are  fo  formed  at  their  open  extremity, 
that  they  grafp  and  cover  as  much  at  the  poles,  as  nearly  renders  what 
appears  of  the  glafs  fpheroid  a  perfeCt  fphere  :  this  with  a  defign,  that 
the  wood  may  fix  the  more  effectually,  and  embrace  the  electrifying  glafs. 
From  the  exterior  furface  of  one  of  thefe  wooden  female  ferews,  a  cir¬ 
cular  ledge  rifes,  and  projects  to  the  height  of  about  2  inches ;  the  am¬ 
bitas  of  which  ledge  is  excavated,  to  receive  the  cord  that  turns  the  elec¬ 
trifying  glafs.  This  is  what  they  ufe  here  inftead  of  our  tubes,  and  with 
furprifing  effeCts,  fuch  as  greatly  furpafs  what  you  have  yet  feen  in  Eng¬ 
land .  The  electrifying  fpheroid  is  turned  by  means  of  a  wheel  about  4 
feet  in  diameter,  with  the  fame  motion,  and  exaCtiy  in  the  fame  manner, 
as  the  lpindle  is  turned  round  by  the  fpinning-wheel :  allowing  a  due 
proportion  to  the  frame,  upon  which  the  glafs  fpheroid  is  mounted,  that 
it  may  anfwer  to  the  wheel  that  turns  it.  The  fides  of  this  frame,  which 
Hand  perpendicular  to  the  horizon,  are  near  as  ftrong  and  as  large  every 
way,  as  the  polls  of  an  ordinary  ciofet-door ;  and,  with  the  ledges  that 
join  them  at  top  and  bottom,  form  a  reCiangular  parallelogram.  The 
front  of  this  frame  is  provided  with  filken  loops,  conveniently  difpofed 
in  feveral  places,  to  bring  to,  and  fix  at  a  contaCl  with  the  electrifying 
glafs.,  wires,  threads,  packthread,  or  whatever  eife  is  to  be  eleCtrified. 
Into  one  fide  of  this  frame,  at  about  half  it’s  height,  the  pivot  that  re¬ 
ceives  one  of  the  poles  of  the  glafs  fpheroid  is  fixed  •,  the  other  pivot, 
on  the  oppofite  fide,  is  a  round  long  bar  of  iron,  ferewed  into  and  pal¬ 
ling  through  the  poll,  in  order  to  fix,  or  give  liberty  of  removing  the 
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eledrifying  glafs.  This  bar  of  iron,  for  the  conveniency  of  turning  it, 
has  another  in  the  nature  of  a  leaver,  which  paffes  through  it’s  extremity 
at  right  angles  with  it.  The  whole  machine  is  mounted  upon  a  floor  of 
boards,  wheel,  frame,  glafs,  C5r.  and  employs  two  men,  the  one  to 
turn  the  wheel,  the  other  to  fit  behind  the  glafs  fpheroid,  and  apply  the 
concave  of  each  hand  to  it’s  lower  convex  furface  ;  for  k  is  by  this  fric¬ 
tion  that  the  Eledricity  is  excited. 

When  the  eledrifying  glafs  has  been  fome  little  time  in  motion,  the 
perfon  who  defires  to  be  eledrified,  applies  the  extremities  of  the  nails  of 
one  hand,  and  ftands  not  upon  cakes  of  wax,  as  in  England ,  but  within 
the  area  of  a  fquare  drawer  or  box  about  five  inches  deep,  and  filled  with 
five  parts  pitch,  four  of  refin,  and  one  of  bees-wax :  I  will  not  call  it  a 
compofition,  for  they  are  not  mixed*  but  difpofed  in  the  following  man¬ 
ner;  the  pitch  is  placed  next  to  the  fides  of  the  box,  and  riles  almoft  to 
a  level  with  them,  the  refin  in  the  middle  is  level  with  the  pitch,  and 
the  wax  forms  a  thin  furface,  covering  both  to  a  level  with  the  box  it 
felf ;  however,  I  fuppofe  this  to  be  in  itfelf  very  indifferent,  and  that 
any  one  body  of  the  eledrics  per  fe  would  anfwer  equally. 

Exp.  i.  The  perfon  eledrified  by  this  machine  not  only  emits  fire  from  all 

parts  of  his  body,  upon  the  touch  of  another,  wjth  more  vigour,  and 
in  a  much  more  fenfible  manner,  than  when  eledrified  by  a  common 
tube ;  but  fires  alfo  fpirits  of  wine  with  luch  eafe,  that  when  the  fpirits 
have  been  once  but  fimply  fet  on  fire  by  a  match  or  paper  lighted,  and 
the  flame  has  been  inftantly  blown  out,  they  will,  with  that  fmall  de¬ 
gree  of  heat  they  have  acquired,  take  fire  upon  his  touch  io  or  20  times 
fucceffively,  without  failing  once. 

I  am  told  here,  that  they  have  frequently  attempted  in  vain  to  fire 
fpirits  with  a  common  tube  of  glafs  ;  fo  that  I  believe  the  u fe  of  the  tube 
has  been  more  improved  in  England  than  in  any  other  place  :  but  it  is  a 
downright  fiavery,  and  in  it’s  effeds  many  degrees  inferior  to  this  ma¬ 
chine.  I  fhould  have  thought,  as  this  fo  much  exceeds  in  ftrength  the 
common  tube,  that  many  glafs  fpheroids,  ading  at  once  upon  the  fame 
body,  would  have  confiderably  increafed  the  effed  *,  but  M.  de  Buffm < 
tells  me,  that  M.  le  Monnier  had  found,  upon  trial,  that  they  anfwered 
not  his  expedations ;  fo  that  it  might  feem  there  is  a  ne  plus  ultra,  in  the 
intenfity  of  Eledricity,  as  well  as  in  the  heat,  which  is  communicated  to 
boiling  water. 

Exp.  II.  If  the  perfon  eledrified  holds  a  fword  in  one  hand,  the  chamber  being 
darkened,  a  continual  flame  iffues  out  at  the  point,  in  fmell  and  colour 
refembling  the  fumes  o ^ phofphorous^  and  near  as  ftrong  as  that  of  an  ena- 
meller’s  lamp  :  with  this  difference,  that  when  any  other  of  the  compa¬ 
ny  applies  a  hand,  even  to  the  very  point,  where  the  concentred  rays  be¬ 
gin  to  diverge,  it  burns  not,  nor  is  any  otherwife  fenfible  to  the  feeling, 
than  as  a  continual  blaft  of  wind. 

This  is  performed  with  a  fquare  bar  of  iron,  about  4  feet  in  length, 
a.nd  E  an  inch  in  thicknefs ;  to  one  extremity  of  which  is  adapted,  by 
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the  help  of  &  fcrew,  another  piece  of  iron  beat  flat,  like  the  end  of  one 
of  the  legs  of  a  pair  of  tongs.  This  flat  piece  of  iron  being  fere  wed  in, 
the  bar  is  placed  parallel  to  the  horizon  upon  a  wooden  ftand,  and  the 
ftand  within  the  area  of  the  drawer  or  box,  upon  the  pitch,  refin,  and 
bees- wax,  as  above.  The  extremity  of  the  bar,  oppofite  to  that,  which, 
carries  the  flat  piece  of  iron,  is  covered  with  3  or  4  folds  of  linen,  to  pre¬ 
vent  any  damage  that  might  happen  to  the  giafs  fpheroid,  in  hitting  a- 
gainft  it  by  accident,  while  it  revolves  round  it’s  axis-,  and  the  fame  ex¬ 
tremity  is  moreover,  for  further  iecurity,  placed  at  the  diftanceof  about 
~  of  an  inch  from  the  giafs  itfelf,  the  effeCt  being  the  fame  in  every  ref- 
peft,  as  if  in  contact.  The  operator  then  orders  the  bar  to  be  electrified 
by  repeated  revolutions  of  the  giafs  fpheroid,  as  above;  and  places  one 
finger  upon  the  middle  of  the  bar,  to  prevent  the  communication  of  the 
Eledtricity  from  one  end  to  the  other,  till  he  has  covered  the  flat  piece  of 
iron  with  as  much  faw-duft  as  it  will  carry.  Some  other  of  the  company, 
in  the  mean  while,  takes  up,  on  the  point  of  a  knife  likewife,  a  quantity 
of  faw-duft,  and  holds  it  under  the  flat  piece  of  iron,  at  about  an  inch 
diftance.  The  effeCt  is,  that  when  the  operator  takes  off  his  finger,  the 
fpheroid  ftill  continuing  to  revolve,  the  faw-duft  above  is  all  repelled  and 
blown  off,  and  that  under  attracted  upwards.  If,  inftead  of  faw-duff, 
you  place  upon  the  flat  piece  of  iron  a  final!  fquare  tin  box  filled  with 
water,  or  any  other  veffel  made  of  a  matter  non-ele<ftric  per  fe9 
particularly  metalline,  and  endeavour  to  draw  off  the  water  by  a  ca¬ 
pillary  fiphon  :  the  water,  in  that  cafe,  will  fall  drop  by  drop,  as  ufu al¬ 
ly  ;  but  the  inflant  the  bar  is  electrified,  it  will  run  in  one  continual 
ftream  ;  which,  if  the  chamber  be  darkened,  will  alfo  appear  luminous. 
This  play  of  the  water  may  again  be  flopped  at  pleafure,  by  the  applica¬ 
tion  of  one  finger  to  the  bar,  as  above.  If  the  flat  piece  of  iron  be  un~ 
ferewed  and  removed,  the  Electricity  runs  out  at  the  extremity  of  the 
bar,  to  the  eyes,  in  the  appearance  of  a  blueifh  flame ;  to  the  finell,  like 
fumes  of  phofphorus  \  and,  to  the  feeling,  like  a  blaft  of  wind  ;  as  in  the 
experiment  of  the  fword. 

The  moft  furprifing  of  all,  is  that  of  Mr  MuJfchenbroeck>  improved  by  Exp 
M.  le  Monnier .  A  mufquet-barrel  open  at  both  ends,  is  fufpended  pa¬ 
rallel  to  the  horizon,  by  filken  threads  within  reach :  and  at  the  breech 
end,  about  3  inches  from  the  extremity,  is  hung,  by  a  ring  of  iron 
worked  into  the  barrel  itfelf,  a  fmall  iron  chain  about  4  a  foot  in  length. 

A  giafs  phial,  refembling  in  fize  and  fhape  a  common  vinegar- ere  wet,  is 
then  prepared,  full  of  water  and  well  corked,  with  an  iron  wire  running 
through  the  cork  almoff  to  the  bottom,  and  emerging  fome  two  or  three 
inches  above  it,  out  of  the  top  of  the  phial.  The  head  of  this  wire  is  bent, 
to  catch  in  the  loweft  link  of  the  chain ;  and  is  there  to  be  fufpended,  when 
it  has  been  electrified.  From  the  mouth  of  the  barrel,  which  is  pointed 
in  a  line  parallel  to  the  equatorial  plane  of  the  revolving  fpheroid,  comes 
a  long  iron  wire,  inferred  into  the  barrel  itfelf,  as  far  as  4  of  it’s  length, 
and  thence  proceeding  till  it  touches  the  giafs  fpheroid  ;  to  a  contact  with 
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which  it  is  determined  by  one  of  the  filken  loops  I  mentioned  above  in  the 
defcription  of  the  apparatus.  Every  thing  being  thus  difpofed,  the  gun- 
barrel  is  to  be  eledrified  by  repeated  revolutions  of  the  glafs  fpheroid  ; 
which  is  to  be  in  a  continual  contad  with  the  long  wire  that  proceeds  from 
it.  The  phial  is,  at  the  fame  time,  to  be  electrified  by  the  operator,  who 
takes  hold  of  the  body  of  the  bottle,  and  applies  to  the  electrifying; 
fpheroid  the  bent  extremity  of  that  wire,  which  paffes  from  near  the  bot¬ 
tom  of  the  phial  through  the  cork,  as  I  defcribed  above.  The  operator 
muft  take  care  not  to  touch  the  wire  itfelf,  while  he  endeavours  to  eledrify 
the  phial  otherwife  he  would  be  in  the  cafe  of  one,  who  fliould  aim  to 
eledrify  himfelf,  without  (landing  upon  fome  one  of  the  bodies,  that  are 
eledrics  per  fe.  When  the  phial  is  fufficiently  eledrified,  which  will  be 
done  in  8  or  io  revolutions  of  the  fpheroid-,  for  I  would  not  have  any 
one  be  too  free  in  bellowing  fuch  an  efficacy  upon  it  by  too  long  an  appli¬ 
cation,  as  might  perhaps,  occafion  his  receiving  a  more  violent  fhock  than 
he  would  be  willing  to  feel,  particularly  if  the  glafs  fpheroid  has  been 
any  time  in  ad  ion,  and  is  much  heated  thereby  y  the  phial  is  then,  I  fay, 
to  be  fufpended  by  the  iron  chain,  the  glafs  fpheroid  continuing  dill  to 
revolve  about  it’s  axis,  and  to  eledrify  the  gun-barrel :  the  perfon  then 
who  has  courage  enough  to  fuffer  the  experiment,  for  fo  I  muft  exprefs 
myfelf,  grafps  the  bottom  of  the  eledrified  phial  with  one  hand,  and  with 
the  other  touches  the  gun-barrel.  At  that  inftant,  a  great  part  of  the 
nervous  fyftem  receives  a  fhock  fo  violent,  that  it  would  force  the  Itrongeft 
man  to  quit  his  hold,  and  turn  him  half-round. 

I  remember,  among  others  of  us,  that  tried  the  experiment,,  was  a  boy 
of  about  14:  I  afked  him,  what  he  thought  of  it-,  he  told  me,  that  he 
imagined,  the  inftant  he  touched  the  gun-barrel,  his  arms  had  been  broke 
fhort  off  at  the  elbows,  and  that  he  had  been  cut  into  two  parts  juft  below 
the  bread  y  another  of  the  company,  with  a  fort  of  pun,  termed  it  being 
broken  upon  the  wheel.  In  effed,  fo  far  the  boy  was  in  the  right,  that  the 
fhock  in  the  arms  feems  to  extend  no  farther  than  the  elbows,  and  that  of 
the  body  no  lower  than  the  bread,  without  affeding  however  in  the  lead 
the  head,  or  feeming  to  reach  beyond  the  outward  expanfion  of  the  nerves:, 
yet  is  it  not  to  be  termed  a  pain  •,  for  there  is  not  the  lead  fenfe  of  that 
fort  in  it,  but  a  mere  ludden  convulfionary  motion,  or  rather  a  fhock,. 
which  lurpriles  much,  and  is  indeed  an  uneafy,  though  not  a  painful  fen- 
fation. 

In  this  experiment,  it  is  very  remarkable,  how  greatly  the  force  of  the 
communicated  Eledricity  is  augmented,  by  the  application  of  the  eledri¬ 
fied  phial :  but  the  molt  furprifing  circumftance  attending  the  ufe  thereof, 
and  which,  I  believe,  is,  among  all  the  bodies  that  are  fufceptible  of  E- 
ledricity,  peculiar  to  this  alone,  is,  that  it  lofes  not  entirely  it’s  efficacy 
under  feveral  minutes;  and  I  am  told,  that  in  a  frofl  it  wiil  retain  it  for  3 6 
hours  together. 

M.  de  Buff  on ,  who  informed  me  that  M.  le  Monnicr  was  the  ftrft  who 
difcovered  this  particular,  has  alfo  affuredme,  that  thisfamegentleman  had 
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frequently  eleClrified  the  phial  at  home,  and  brought  it  in  his  hand  through 
many  ftreets  from  the  college  of  Harcourt ,  to  his  apartments  in  the  king’s 
garden,  without  any  very  fenfible  diminution  of  it’s  efficacy.  The  ufe 
of  the  electrified  phial  may  be  diverfified  many  ways:  among  others,  are 
fuch  as  follow. 

When  the  phial  has  been  fufficiently  electrified  as  above,  the  whole  Exp.  V. 
company  join  hands  •,  the  operator  at  one  extremity  of  the  line  grafps  the 
bottom  of  the  eleCtrified  phial,  and  the  perfon  at  the  other  extremity 
touches  the  wire,  which  rifes  above  the  cork.  At  that  inflant,  the  whole 
company  receives  a  ffiock,  refembling  that  in  the  experiment  of  the  gun- 
barrel,  but  not  fo  ftrong  *  for  it  feems  not  at  all  to  extend  beyond  the 
elbows.. 

This  is  the  experiment,  which  abbe  Nollet  performed  upon  180  of  the 
guards,  before  the  king,  who  were  all  fo  fenfible  of  it  at  the  fame  inflant 
of  time,  that  the  furprize  caufed  them  ail  to  fpring  up  at  once-,  as  it  will 
indeed  force  any  perfon  to  do  that  fubje&s  himfelf  to  the  trial ;  though 
the  convulfionary  motion  itfelf,  as  I  obferved  before,  reaches  not  beyond 
the  elbows:  but  the  greater  or  lefifer  effeCt  depends  entirely  upon  the 
longer  or  fhorter  application  of  the  phial  to  the  electrifying  fperoid }  and 
Tam  credibly  informed,,  that  when  due  precautions  have  not  been  taken* 
in  this  particular,,  fame  perfons  have  received  fuch  violent  ffiocks,  as  have 
benumbed,  and  impaired,  to  a  certain  degree,  the  ufe  of  their  arms  for 
a  day  or  two,  before  they  perfectly  recovered  themfelves.  I  can  affure 
you,  however,  from  my  own  experience,  that,  with  the  precautions  I 
have  already  taken  notice  of,  there  is  no  manner  of  danger,  though  at 
the  fame  time  a  fufficient  efficacy  may  be  communicated  to  the  phial,  to 
gratify  any  one’s  cunofity :  and  in  this  particular  I  have  been  the  more 
prolix,  left  any  bad  confequence  ftiould  happen  to  the  unexperienced. 

Another  experiment  with  the  eleClrified  phial  confifts,  firft,  in  placing  Exp.  VI; 
a  wire  fixed  in  a  pedeftal,  ereCt  in  a  bafon  of  water,  the  head  of  which 
wire  is  bent,  and  rifes  Tome  3  or  4  inches  above  the  level  of  the  water;- 
and  then,  in  touching  the  lurface  of  the  water  with  one  hand,  and  the 
Handing  wire  with  the  wire  of  the  eleCtrified  phial,  which  is  grafped  by 
the  other  hand,  as  in  the  preceding  experiments.  The  effeCt  of  this  is 
much  more  violent  than  that  of  the  laft  experiment,  and  I  think,  exceeds 
even  the  ffiock  of  the  gun-barrel ;  fo  that  here  the  utmoft  precaution  muft 
be  ufed,  not  to  eleCtrify  the  phial  too  much. 

I  obferved  particularly  upon  the  trial  of  this,  that  the  operator,  who 
appeared  to  be  very  expert,  and  quite  familiarized  with  every  former  ef¬ 
feCt,  ffiewed  however  fome  apprehenfion,  and  was  unwilling  to  lead  the 
way,  as  he  had  done  in  all  the  other  experiments. 

if  the  eleCtrified  phial  is  held  in  the  hand,  and  the  chamber  is  darkened,  Exp;  ViL 
the  wire  inferted  in  it  is  perceived  to  emit  a  ftream  of  fire  at  it's  extre¬ 
mity  without  any  difcontinuance  but  if  it  isfufpended  by  a  filken  thread, , 
the  fiery  eruption  inftantly  ceafes. 

This, 
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This,  as  a  perfon  would  be  apt  to  imagine,  gives  lome  infight  into  the 
reafon  of  it’s  retenfion  of  Eiedfricity  ;  the  ambient  glafs  and  filken  thread 
being  in  the  number  of  the  eledtrics  per  fe,  which  have  a  power  of  deter¬ 
mining  to,  and  confining  in,  any  other  kind  of  body,  a  communicated 
Electricity,  though  they  are  not  fuiceptible  of  it  themfelves.  Yet,  as  the 
French  obferve  very  well,  there  are  fomany  of  what  they  term.bizarreries, 
or  unaccountable  phenomena,  in  the  courfe  of  elebtrical  experiments,  that 
a  man  can  fcarce  affert  any  thing,  in  confequence  of  any  experiment,  which 
is  not  contradidled  by  fome  unexpected  occurrence  in  another:  at  leaft, 
this  is  my  prefent  thought  of  the  matter-,  and  I  am  the  more  confident 
in  advancing  it,  fince  that  I  have  learnt  your  friend  M .Je  Buffon  is  of  the 
fame  opinion,  for  whofe  judgment  I  have  the  greateft  deference.  I  remem¬ 
ber  he  told  me  one  day,  when  I  had  the  honour  of  waiting  upon  him,  that 
he-thought  the  whole  fubjeCt  of  Electricity,  though  illuftrated  with  fo  great 
a  variety  of  experiments,  very  far  from  being  yet  fufficiently  ripe  for  the 
eflablifhment  of  a  courfe  of  laws,  or  indeed  of  any  certain  one,  fixed  and 
determined  in  all  it’s  circumftances.  An  inftance  of  this,  among  others 
that  are  or  may  be  found  out,  will  appear. in  the  following  experiment. 

If  the  non*  eleCtrified  phial  is  placed  upon  a  glafs  falver,  it  acquires  from 
the  revolution  of  the  fpheroid  no  Electricity,  though  it’s  wire  is  in  con¬ 
tact  with  it  all  the  time  ;  unlefs  the  finger  of  fome  one  in  the  company  is 
approached  very  near  to  the  phial  itfeif:  but,  in  that  cafe,  it  receives 
it  vifibly  from  the  finger -,  infomuch  that,  if  the  chamber  is  dark¬ 
ened,  you  will  fee  the  eleCtric.al  fire  dreaming  out  of  the  finger,  and  en¬ 
tering  into  the  water,  through  the  body  of  the  glafs  phial,  which  is  there¬ 
by  immediately  impregnated  with  it;  and  this,  though  the  hand  fhcuid 
be  placed  even  under  the  glafs  falver  itfeif. 

Here  we  fee  an  example^  where  an  eleCtri cper  fe  is  fo  far  from  termi¬ 
nating  or  excluding  the  power  of  Electricity,  that  it  is  even  made  a.  me¬ 
dium  of  communication  in  circumftances  where  the  wire,  which  is  a  non¬ 
electric  per  fe ,  refufes  to  perform  it’s  expeded  office.  When  I  fpeak  of 
the  power  of  EleCtricity  in  this  cafe,  I  would  not  be  underftood  of  the 
power  of  attracting  light  bodies,  which  is  well  known  to  be  fcarce  fenft- 
-hly  interrupted  by  a  glafs  medium ,  as  appears  in  the  common  experiment 
of  an  electrified  tube,  acting  upon  leaf-gold,  in  a  cryftal  bottle:  though 
even. this,  if  duly  confidered,  might  create  fome  difficulty  ;  but  I  would 
only  be  underftood  of  that  communicated  virtue,  which  renders  non-e- 
ieetrics  per  fe  electrical.  In  one  word,  the  ftngularity  of  this  experiment 
is,  that,  by  the  addition  of  the  glafs  falver,  the  wire  and  the  water,  both 
•■of  them  non-electrics  per  fe,  ftiould  not  be  in  the  leaft  affected  without  the 
approach  of  the  hand,  and  fhould  then  receive  the  electrical  fire  from  it 
through  a  glafs  medium ;  notwithftandingthey  are  in  the  very  fame  circum¬ 
ftances,  that  a  man  is  in,  or  any  other  non-electric  per  fe,  placed  upon  a 
cake  of  wax  and  in  contact  with  the  electrifying  fpheroid.  Now,  that  in 
this  experiment  the  glafs  falver  has  a  conftderable  effect,  is  very  clear. 
For,  if  the  phial  is  placed  upon  the  table,  or  upon  a  Hand,  without  the 
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falver,  a  few  revolutions  of  the  fpheroid  will  with  eafe  communicate  a 
ftrong.  Electricity  to  it  ;  particularly  if  any  one  touches  the  table  or  (land 
it  is  placed  upon :  and  to  know  whether  any  degree  of  Electricity  has 
been  communicated  or  not,  the  phial  is  to  be  brought  to  the  tefl  of  any 
of  the  preceding  experiments. 

If  the  electrified  phial  is  placed  upon  a  table,  and  any  light  body  is  Exp,  IX, 
fufpended  by  a  filver  thread,  within  the  diftance  of  about  2  inches  from 
the  phial,  what  I  faw  was  a  frnall  brafs  bell  of  a  lap-dog’s  collar,  the  phial 
will  attract  that  light  body  to  it  with  force,  if  anyof  the  company  touch 
the  wire  of  the  phial  ;  but  if  the  phial  itfelf  is  touched,  it  will  repel  it 
with  a.  force  equal  to  its  attraction  in  the  former  cafe. 

This  experiment  confifts  in  the  communication  of  the  electrical  fire  from  Exp.  X. 
the  glafs  fpheroid  to  many  perfons  at  once,  as  in  England ,  from  a  tube ; 
with  this  only  difference,  that  the  company  do  not  here  join  hands,  but 
are  united  to  each  other  by  taking*  hold  of  iron  chains,  which  furprifingly 
increale  the  force  of  the  communicated  Electricity :  for  it  is  to  be  obferved, 
that,  whenever  the  communication  is  carried  on  by  a. metallic  medium $  the 
effects  are  much  the  more  fenfible. 

This  experiment  is  no  other  than  what  has  been  frequently  tried  in  Exp.  XL 
England ,  the  attraction  of  leaf-gold  by  a  hollow  wooden  globe,  to  which 
Electricity  is  communicated,  by  a  packthread  of  a  very  great  length  fuf- 
pending  it ;  after  it  has  been  conducted  over  fiiken  threads  croffing  the 
chamber  at  feveral  diftances,  in  a  fort  of  fpiralr  confitting  of  as  many 
turns  as  the  place  will  admit. 

I  had  almoft  forgot  to*  take  notice  of  two  particulars,  which  were  the 
confequenccs  of  fomeof  the  preceding  experiments,  and  may  in  forne  mea- 
fure  ferve  to  illuftrate  them:*  the  one  regards  the  communication  of  Elec¬ 
tricity.;  the  other,  it’s  furprifing  force. 

At  the  grand. convent  of  the  Garthufians  here  in  Paris ,  the  whole  com¬ 
munity  formed  a  line  of  90a  toifes,.  by  means  of  iron  wires  of  a  proper-^ 
tionable  length,  between  every  2*;  and,  confequently,  far  exceeding  the 
line  of  the  180  of  the  guards  above-mentioned:  The  effect  was,  that, 
when  the  two  extremities  of  this  long  line  met  in  contact  with  the  electri¬ 
fied  phial,  the  whole  company,  at  the  fame  inftant  of  time,  gave  a  fud- 
den  fpring,  and  all  equally  felt  the  ffiock,  that  was  the  confequence  of. 
the  experiment.  • ' 

The  other  phenomenon  was  the  refill t  of  a  late  experimenrof  abbe  Nol¬ 
let9  s.  He  fixed,  at  the  two  extremities  of  a  brafs  ruler,  two  frnall  birds, 
a  fparrow  and  a  chaffinch :  this  ruler  had  a  handle  or  pedeftal  fattened  to- 
the  middle  of  it,  for  the  convenience  of  holding  it.  When  both  the  gun- 
barrel  and  the  phial  had  been  fufficiently  electrified,  as  in  the  4th  expert, 
men:,  he  applied  the  head  of  the  fparrow  to  the  fufpended  phial,  and  the 
head  of  the  chaffinch  to  the  barrel.  The  confequence,  upon  the  firft  trial, 
was,  that  they  were  both  inftantaneoufly  ttruck  lifelefs,  as  it  were,  and 
motionlefs,  for  a  time  only,  and  they  recovered  feme  few  minutes  after  : 
but;  upon  afecond  trial,  the  fparrow  was  ttruck  dead,  and,  upon  exarrffi 
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nation,  found  livid  without,  as  if  killed  with  a  fiafh  of  lightning,  moft 
of  the  hlood-veffels  within  the  body  being  burft  by  the  fhock.  The 
chaffinch  revived,  as  before. 

2 1 .  The  author  of  this  memoir  propoff  s  therein  to  examine  thefe 
3  quell  ions ;  that  is  to  fay,  how  is  this  eleCtric  virtue  to  be  communi¬ 
cated  to  inch  bodies  as  have  it  not,  and  which  are  not  capable  of  acquir- 
,  v-c.  ing  it  by  bare  friction  only  ?  How  is  the  eleCtric  matter  propagated? 
tv  ;  TeTJat  And,  laftiy,  in  what  proportion  is  it  diftributed  ? 

the  public  As  to  the  firft,  the  author  obferves,  that  this  eleClric  virtue  is  no  other 
meeting  of  the  way  t0  be  communicated,  but  by  the  near  approach  of  a  body  already 
R.  Acad,  of  a(qua}jy  poffcflhd  of  the  fame:  That  the  rule  laid  down  by  M.  du  Fay, 
Pads C Nov-.  that  bodies  never  receive  Electricity  by  communication ,  unlefs  they  are  fup- 
12  1746  by  ported  by  bodies  eleftric  in  their  own  nature ,  does  not  always  take  place, 
M.  'e  Morini-  ancj  that  it  is  lubjeCt  to  great  exceptions.  For,  firft,  in  the  Leyden  ex- 
er  the  younger,  perjnient)  the  phial  filled  with  water  is  ftrongly  electrified  by  commu- 
cade-  nication,  even  when  carried  in  the  hand,  which  is  not  a  body  eleCtric 
my,  'and  "  by  nature.  Secondly,  all  bodies  that  are < electrified  by  means  of  a  phial 
F  R.S.  com -  of  water  fitted  to  a  wire,  and  which  has  already  received  a  great  degree 
municated  by  0f  vjrtue  by  communication  ;  all  fuqji  bodies,  ITay,  placed  in  any  curve 
^tbePre  line,  conne(^,ng  t^le  exterior  wire,  and  that  part  of  the  bottle  which  is 
of  the  R%.  below  the  furface  of  the  water,  acquire  Electricity,  without  being  placed 
upon  refin,  filk,  glafs,  or  the  like. 

Thus  one  may  give  a  violent  concuffion  in  both  the  arms  to  200  men 
all  at  once,  who  holding  each  other  by  the  hand,  fo  form  the  curve  juft 
mentioned,  when  the  firft  holds  the  bottle,  and  the  laft  touches  the  wire 
with  the  end  of  his  finger  •,  and  this,  whether  thefe  perfons  actually  touch 
each  other’s  hands,  or  whether  they  are  connected  by  iron  chains,  that 
-either  dip  in  water,  or  drag  upon  the  ground  ;  whether  they  are  all 
mounted  on  cakes  of  refin,  or  whether  they, only  ftand  on  the  floor;  in 
all  which  cafes  the  experiment  equally  fucceeds. 

Eledtricity  has  in  this  manner  been  carried  through  a  wire  of  the  length 
of  2000  toifes,  that  is  to  fay,  of  about  a  Laris  league,  or  near  2  Eng- 
lift)  miles  4,  tho’  part  of  the  wire  dragged  upon  wet  grafs,  went  over 
«.charm'd  hedges  or  palifades,  and  over  ground  newly  ploughed  up. 

Thirdly,  the  water  of  the  baton  in  the  Ehuilleries ,  whofe  furface  is 
about  an  acre,  has  been  eleCtrified  in  the  following  manner  :  there  was 
•  ft retched  round  half  the  circumference  of  the  baton  an  iron  chain,  which 
was  intirely  out  of  the  water  :  the  two  extremities  of  this  chain  anfwer- 
ed  to  thofe  of  one  ot  the  diameters  ot  the  oCtogon  :  an  obferver,,  placed 
at  one  of  thefe  extremities,  held  the  chain  with  his  left  hand,  and 
dipped  his  right  at  the  fame  time  into  the  water  of  the  bafon  •,  whilft 
another  obferver,  at  the  oppoflte  fide -of  the  bafon,  held  the  other  end 
of  the  chain  in  his  right  hand,  and  a  phial  well  eleCtrified  in  his  left :  he 
then  caufed  the  wire  of  his  phial  to  touch  an  iron  rod,,  fixed  upright  in 
a  piece  of  cork  that  floated  near  .the  edge  of  the  bafon.;  at  that  inftant 
both  obferver-s  felt  a  violent  fhock  in  both  their  arms.  This  fame  faCt 
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was  again  confirmed,  by  experiments  made  upon  two  bafons  at  the  fame’ 
time,  that  it  might  appear  didindtly,  that  the  ele&rical  effluvia  did 
really  pafs  along  the  fuperficies  of  the  water. 

Fourthly,  it  has  been  confirmed,  by  repeated  comparifons,  that  a  bar 
of  iron  placed  in  the  above-mentioned  curve,  does  not  at  all  acquire 
more  Eledtricity,  when  it  is  fufpended  in  filken  lines,  than  when  it  is 
held  in  the  bare  hand.  Whence  it  appears,  that,  in  this  cafe,  the  conti¬ 
guous  non-eledtric  bodies  do  neither  partake  of,  nor  abforb  in  any  way, 
the  Eledtricity  that  has  been  communicated. 

Befides  many  drong  exceptions  to  the  rule  laid  down  by  M.  du  Fayy 
the  author  adds  another  yet  dronger,  and  indeed  diredtly  contrary  to  that 
rule;  which  is,  that  the  fame  phial  of  water,  fitted  with  it’s  wire,  re¬ 
ceives  either  no  virtue  at  all,  or  at  lead  none  that  is  fenfible,  fo  long  as 
it  is  either  placed  upon  a  (land  of  glafs  that  is  very  dry,  or  that  it  is  fuf¬ 
pended  by  a  filken  thread,  whilft  it’s  wire  reds  upon  the  globe  ;  and 
that,  to  make  it  receive  the  virtue,  the  part  of  the  phial  which  is  below 
the  furfaceof  the  water,  mud  communicate  with  fome  body  that  is  not 
eledtric  ;  as  is  evident,  when  it  is  touched,  whild  it  reds  on  the  dand  of 
glafs,  with  the  finger,  for  it  then  indantly  becomes  eledtric :  and  the 
fame  will  alfo  happen  when  it  is  touched  with  a  peice  of  metal ;  but  not 
when  it  is  touched  with  a  tube  of  glafs  that  is  dry. 

The  eledtrical  reds  produce  here  upon  the  bottle  an  effedt  fo  contrary 
to  M.  du  Fay's  rule,  that,  if  one  places  a  phial,  perfedtly  well  eledtri- 
fied,  and  which  throws  out  the  pencil  of  fire  copioufly,  upon  a  dry  dand 
of  glafs,  or  upon  a  line  of  filk;  it’s  light  immediately  goes  out,  and  it’s 
Eledtricity  is  as  it  were  laid  to  fleep.  One  may  then  fecurely  approach 
the  finger  to  it’s  wire,  and  there  will  come  no  eledtrical  fparks  from  it. 
The  author  has  even  drawn  out  of  it  entirely  both  the  wire  and  the  cork, 
and  has  kept  it  half  an  hour  in  his  pocket,  without  dedroying  the  Elec¬ 
tricity.  But  one  mud  only,  in  this  cafe,  touch  the  wire,  and  not  the 
phial  itfelf;  for  in  touching  the  two  at  the  fame  time,  one  returns  to  the 
Leyden  experiment;  but  when  one  touches  the  phial  only,  the  Eledtri- 
city  revives  in  the  wire,  and  the  pencil  of  fire  difplays  itfelf  again,  pro¬ 
vided  one  has  not  daid  too  long :  but  if  the  wire  only  is  touched,  the 
body  of  the  bottle  becomes  drongly  eledtric,  and  draws  to  it,  from  a 
confiderable  didance,  any  light  fubdances. 

This  lad  cafe  gives  room  to  an  experiment  that  looks  at  fird  like  ma¬ 
gic  :  there  was  hung  up  a  little  tinkling  bell  by  a  filver  wire,  at  the 
height  of  8  or  9  feet,  and  there  was  placed  upon  a  glafs  dand  well 
dried,  a  phial  newly  eledfrified ;  the  centre  of  the  bell,  and  that  of  the 
phial,  were  nearly  in  the  fame  horizontal  line  ;  but  the  bell  was  be¬ 
tween  6  and  y  inches  from  the  furface  of  the  phial.  Every  thing  being 
in  this  date,  the  bell  remained  quite  dill,  if  the  dand  was  very  dry  ; 
but  the  indant  one  either  approached  a  finger,  or  any  other  non- eledtric 
body,  to  the  wire  of  the  phial,  the  bell  leaped  to  it  :  and  one  might 

V  OT.  X*  Part  ii.  X  x  begin 


337 


♦  V  i  i  V  • 


Ob  fervat  ions 
upon fo  much 
of  the  preced¬ 
ing  Article, 


O/EEECTRICITY. 

begin  again,  and  repeat  the  experiment  20  times  together,  without  hav¬ 
ing  aoy  oceafion  to  new-eledrify  the  phial. 

With  regard  to  the  propagation  of  Eledricity,  the  velocity  with 
which  the  eledrical  matter  is  conveyed,  has  been  found  too  great  to  be 
yet  determined  with  any  exadnels. 

The  author  made  an  experiment  with  an  iron  wire  of  950  toifes  in 
length,  and  he  was  not  able  to  obferve,  that  there  palled  fo  much  as  a 
quarter  of  a  fecond  of  time,  between  the  wires  receiving  the  Electricity  at 
one  end,,  and  his  feeling  the  fhock  in  both  his  arms  at  the  other;  which* 
infers  a  velocity  at  leaft  30  times  as  great  as  that  with  which  founds  are 
propagated. 

In  feeking  what  might  be  the  force  which  Ihot  forward  the  eledric 
matter,  with  fo  much  rapidity,  through  the  length  of  the  wire,  he  atr 
fir  ft  thought  it  might  be  performed  by  the  explofion  of  the  fpark  of  fire, 
which  is  perceived  when  the  eledrified  phial  is  brought  into  contad  with 
the  wire  conducting  the  eledric  matter  ;  but  the  following  experiment 
foon  convinced  him  he  was  miftaken. 

He  difpofed  horizontally  a  wire  folded  in  two,  upon  lines  of  filk;  the 
whole  length  of  this  wire  was  of  1319  feet,  and  the  two  parallel  halves 
were  at  the  diftance  from  each  other  of  about  fix  feet :  the  Eledricity 
was  then  communicated  by  means  of  a  phial,  and  it  preferred  itfelf  in  * 
the  wire  for  feveral  minutes,  by  reafon  of  the  filken  lines  upon  which 
the  fame  was  fupported  :  a  finger  was  then  brought  to  one  of  it’s  extre¬ 
mities  to  take  away  the  virtue  ;  and  in  the  fame  inftant  it  ceafed  alfo  at 
the  other  extremity  of  the  wire  :  fo  that,  in  this  cafe,  the  matter  in 
queftion  returned  to  the  finger,  that  is  to  fay,  marched  backward,  with 
the  fame  velocity  with  which  it  was  before  fhot  forwards :  the  eledric 
matter  therefore  now  came  towards  the  explofive  fpark,  for  this  fpark 
appeared  upon  the  finger  as  foon  as  it  approached  the  end  of  the  wire  to 
take  away  it5s  Eledricity,  and  therefore  it  is  not  this  fpark  which  flioots 
forward  the  eledric  matter  with  fo  great  a  velocity. 

The  laft  part  of  the  memoir  concerns  the  proportion  in  which  the 
eledric  matter  is  communicated  to  bodies  of  the  fame  nature.  And  here 
the  author  firft  eftablifhes,  that  it  is  not  communicated  to  homogeneous 
bodies,  in  proportion  to  their  maffes  or  quantities  of  matter,  but  rather 
in  proportion  to  their  furfaces.  Yet  all  bodies  having  equal  furfaces  do 
not  receive  equal  quantities  of  Eledricity  :  thofe  receive  the  moft,  whofe 
furfaces  are  extended  the  moft  in  length.  Thus  a  fquare  flieet  of  lead 
receives  a  much  lefs  quantity  of  Eledricity,  than  a  ftrip  of  the  fame 
metal  with  a  furface  equal  to  that  of  the  fquare  fheet  :  infomuch  that 
the  only  way  to  increafe  in  any  body  it’s  faculty  of  receiving  the  eledric 
virtue,  is  continually  to  increafe  it’s  length. 

22.  The  world  is  much  obliged  to  M.  le  Monnier  for  the  many-  difeo- 
veries  he  has  made  of  the  power  of  Eledricity ;  though  the  reafon  of  my 
troubling  you  with  this  paper  at  this  time,  is  my  differing  with  that 
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gentleman  in  the  conclufions  which  he  deduces  from  feveral  of  the  ex-  relates  to 
periments  contained  in  his  memoir.  ,  the  commum- 

One  of  the  queftions  propofed  to  be  examined  is,  44  in  what  m toef  ^-rtue 
the  eleCtric  virtue  is  to  be  communicated  to  fuch  bodies  as  yet  have^  non-elec- 
lt  not,  and  which  are  not  capable  of  acquiring  it  by  bare  friction  tries,  by  Wm 
44  only?”  M.  le  Mounter  obferves  hereupon,  44  That  no  other  manner  Watfon,  ^ 
is  known,  by  which  the  eleCtric  virtue  may  be  communicated,  befides  S 
the  near  approach  of  a  body  actually  pofleffed  of  the  fame  :  that  the  |a/wFeb. 
rule  laid  down  by  M.  du  Fay,  that  bodies  never  receive  Electricity  by  ':  746.  Read 
communication ,  unlefs  they  are  fup ported  by  bodies  electric  in  their  own  Jan-  2  9- 
44  nature ,  does  not  always  take  place  ;  and  that  it  is  liable  to  great  excep -  1 7 4^-7* 

44  tions  :  for,  iirft,  in  the  Leyden  experiment,  the  phial  filled  with  water 
is  ftrongly  electrified  by  communication,  even  when  carried  in  the 
hand,  which  is  not  a  body  electric  by  nature.” 

To  -this  I  anfwer,  that  M.  du  Fay's  rule  is  confirmed  by  all  the  expe¬ 
riments  yet  made  public,  and  even  by  that  of  Leyden  quoted  by  our 
author,  or  what  is  ufually  called  that  of  Profeffor  Mujfchenbroeck.  For, 
in  this  experiment,  is  not  the  non-eleCtric  water  contained  in  and  fup- 
ported  by  the  glafs  phial,  wrhich  is  eleCtric  in  it’s  own  nature  ?  It’s  be¬ 
ing  carried  in  the  hand  is  no  more  than  it’s  being  placed  on  any  other 
non-eleCtric  body,  and  therefore  is  no  proof  againft  the  general  pofition. 
it  is  well  known,  that  if  the  phial  is  made  non-eleCtric  by  wetting  it’s 
outfide,  fo  as  not  to  leave  fome  inches  perfectly  dry,  between  it’s  mouth 
and  that  part  which  is  wetted,  the  water  and  phial  part  with  the  Electri¬ 
city  as  Taft  as  they  receive  it,  unlefs  it  is  {topped  by  another  eleCtric  per 
fe.  But  of  this  I  treated  at  large,  in  a  paper  I  lately  did  myfelf  the 
honour  to  communicate. 

Secondly,  our  author  mentions,  44  that  all  bodies,  which  are  electri¬ 
fied  by  means  of  a  phial  of  water  fitted  to  a  wire,  and  which  has  al¬ 
ready  received  a  great  deal  of  virtue  by  communication;  all  bodies, 
he  fays,  placed  in  any  curve  line,  connecting  the  exterior  wire  and 
44  that  part  of  the  bottle,  which  is  below  the  fur  face  of  the  water,  ac- 
44  quire  EleCtricity  without  being  placed  upon  refin,  filk,  glafs,  or  the 
44  like :  that  thus  a  violent  concuffion  may  be  given  to  200  men  all  at 
44  once;  who  holding  each  other  by  the  hand  fo  form  the  curve  juft 
44  mentioned,  when  the  firft  holds  the  bottle,  and  the  laft  touches  the 
44  wire  with  the  end  of  his  finger  .;  and  this  equally,  whether  they  are 
44  all  mounted  upon  cakes  of  refin,  or  {land  upon  the  floor  :  that  the 
44  EleCtricity  has  in  this  manner  been  carried  through  a  wire  of  the 
length  of  2000  toifes,  or  near  2^  Englijh  miles  ;  part  of  which  wire 
dragged  upon  wet  grafs,  went  over  hedges,  palifado’s,  and  over  land 
newly  ploughed  up.” 

The  experiments  in  the  fecond  argument  do  no  ways  invalidate  M.  du 
Fay's  rule  ;  for  the  fuccefs  of  them  depends  upon  keeping  whatever 
forms  the  curve  line  mentioned  by  our  author,  whether  it  confifts  of 
men  or  wire,  in  a  non-eleCtric  Itate  :  and  if  whatever  forms  this  curve 
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line  acquires  any  degree  of  Eledtricity  more  than  it’s  original  quantity, 
which  it  is  well  known  may  be  done,  by  being  placed  upon  originally 
electrics,  the  effedt  of  the  fhock  is  proportionably  lefiened.  Thus  if  a 
man,  {landing  upon  eledtrics  per  fe,  applies  his  hand  to  the  phial  of  wa¬ 
ter,  fufpended  by  a  wire  to  the  electrified  gun-barrel  as  ufuai,  this  per- 
fon  will  acquire  Electricity,  which  will  be  fufficiently  perceptible  in  him, 
by  his  attracting  light  fubftances  held  near  his  body,  or  by  his  firing 
inflammable  ones,  when  properly  prefented  to  him  ;  if,  I  fay,  a  perfon 
thus  electrified,  by  applying  one  of  his  hands  to  the  phial,  touches  the 
electrified  gun-barrel  with  a  finger  of  his  other,  let  the  phial  be  ever  fo 
firongly  electrified,  he  feels  but  a  flight  itroke  *,  and  this  ftroke  is  greater 
oriels,  in  proportion  to  the  difference  of  the  accumulation  of  Eledtricity 
in  the  body  of  the  man,  and  that  of  the  water  in  the  phial.  Thus  we 
know  from  experiment,  that  though  a  confiderable  quantity  of  the  Elec¬ 
tricity,  in  impregnating  the  phial  of  water  therewith,  pervades  the  glafs, 
yet  the  lofs  thereof  this  way  is  not  equal  to  what  comes  in  by  the  wire: 
therefore  we  will,  for  the  fake  of  a  more  eafy  method  of  explanation,  fup- 
pofe,  that  the  phial,  when  eledtrified  in  the  moft  perfect  manner,  contains 
a  quantity  of  Eledtricity  equal  to  io;  that  the  man’s  body,  by  Handing 
upon  wax,  and  touching  the  phial  with  one  of  his  hands  during  it’s  Elec¬ 
trification,  contains  a  quantity  equal  to  7  :  upon  his  touching  the  crUn- 
barrel  with  a  finger  of  his  other  hand,  he  will  receive  a  fmall  Itroke  only 
equal  to  3,  the  difference  of  the  Eledtricity  of  the  water  and  that  of  his 
body  :  and  if  he  touches  the  gun-barrel  again  without  removing  his  foot 
from  the  originally  eledtric,  the  itroke  will  be  fcarcely  perceptible,  on 
account  of  his  body  being  nearly  of  the  fame  degree  of  Eledtricity  with 
the  water  in  the  phial.  So  that  here  we  fee  that  the  violence  of  the 
fhock,  to  be  felt  by  whatever  forms  the  curve  line,  depends  upon  it’s 
being,  in  the  moft  perfedt  manner,  free  from  any  degree  of  Eledtricity 
more  than  the  original  quantity,  which  is  contrary  to  the  opinion  of 
our  author. 

Thirdly,  M.  Monnier  tells  us,  “  That  the  water  of  the  bafon  of  the 
“  Tbuilleries ,  whofe  furface  is  about  an  acre,  has  been  eledtrified  in  the 
“  following  manner : 

“  There  was  ftretched  round  half  the  circumference  of  the  bafon  an 
tc  iron  chain,  &c.” 

The  water  of  the  bafon  in  this  experiment  was  no  more  eledtrified  than 
the  wire  which  dragged  along  the  ground,  &c.  was  in  the  former.  When 
I  was  firfl  informed,  without  being  acquainted  how,  that  an  acre  of 
water  had  been  eledtrified,  I  was  amazed,  and  told  the  gentleman  who 
acquainted  me  therewith,  that  if  my  idea  of  Eledtricity  was  in  the  leafi- 
true,  fuch  an  effedt  could  not  be  produced,  without  eledtrifiing  the  whole 
terraqueous  globe  from  a  larger  mafs  of  matter.  And  indeed,  when  I 
heard  M.  le  Monnier's  paper  read  I  eafily  faw  the  deception  :  fo  that, 
infiead  of  eledtrifying  the  whole  quantity  of  water  contained  in  the  bafon, 
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the  Eledtricity  patted  only  through  fo  much  of  it  as  formed  a  line  be¬ 
tween  the  iron  rod  fattened  in  the  floating  cork,  and  the  hand  of  that  ob- 
ferver  which  was  dipped  in  the  water. 

Thefe  experiments  ftill  more  and  more  eftablifh  the  account  I  lately 
laid  before  you  of  the  Electricity’s  always  defcribing  the  fhorteft  circuit, 
between  the  eledtrified  water  and  the  gun-barrel ;  or  (which  is  the  fame 
thing)  the  wire  of  the  eledtrified  phial.  And  this  operation  refpedts.  nei¬ 
ther  fluids  or  folids,  as  fuch,  but  only  as  th^y  are  non-electric  matter. 
Thus  this  circuit,  in  the  preceding  experiment  between  the  phial  and  the 
wire,  confifted  of  the  two  obfervers,  the  iron  chain,  the  line  of  water,  and 
the  iron  rod  in  the  floating  cork. 

Fourthly,  M.  le  Monnier  mentions,  ct  That  it  has  been  confirmed,  by 
“  repeated  comparifons,  that  a  bar  of  iron,  placed  in  the  above-men- 
“  tioned  curve,  does  not  at  ail  acquire  more  Eledtricity  when  it  is  fuf- 
w  pended  in  filken  lines,  than  when  it  is  held  in  the  bare  hand :  whence 
“  it  appears  to  him,  that,  in  this  cafe,  the  contiguous  non- electric  bodies 
“  do  neither  partake  of,  nor  abforb  in  any  way,  the  Electricity  which  has 
<c  been  communicated.”' 

The  curve  line  before-mentioned,  let  it  confift  of  whatever  non-elec¬ 
trics  it  will,  unlefs  the  whole  thereof  be  properly  fupported,  the  commu¬ 
nicated  Electricity  cannot  be  accumulated :  fo  that  the  fufpending  one 
part  thereof  in  fllk  lines  cannot  be  fuppofed  to  produce  any  effedt. 

This  gentleman  further  obferves,  “  That  the  phial  of  water  fitted  to 
«  it’s  wire  does  not  receive  the  leatt  degree  of  Electricity,  if  it’s  wire,  fufr 
“  pended  by  a  filk  line,  is  applied  to  the  globe  in  motion,  or  if  that  phial 
“  is  placed  upon  a  dry  glafs  ttand.”  This  M.  le  Monnier  takes  to  be  di¬ 
rectly  contrary  to  M.  du  Fay’s  rule ;  efpecially  as  the  phial  cannot  be  replete 
with  Electricity,  unlefs,  while  it  is  exciting,  fome  non-electric  body 
touches  the  phial  below  the  water. 

That  the  phial  of  water  receives  no  degree  of  electricity  in  this  cafe,  is 
not  ftridtly  true :  it  receives  as  much  as  any  other  mafs  of  matter  of  the 
fame  bulk  would,  under  the  fame  circumftances.  For  we  find,  that  we 
cannot  highly  electrify  the  water,  unlefs  the  Eledtricity  from  the  globe  be 
diredted  through  the  water  and  phial  to  the  non-eledtric  in  contadt*.  in 
which  paffage  a  great  quantity  thereof  is  accumulated,  by  it  s  not  pei  - 
vading  the  glafs  fo  faft  as  it  is  furnifhed  by  the  wire  5.  and  therefore  we 
find,  that  when  the  water  will  contain  no  more,  the  furcharge  runs  off  by 
the  wire:  fo  that  this  experiment,  no  more  than  thole  which  piecede, 
contradicts  M.  du  Fay’s  opinion ;  the  thinnefs  of  the  glafs  permitting  it, 
not  wholly,  but  partially,  to  ftop  the  Electricity.  This  matter  is.  ex¬ 
plained  further  under  experiment  the  firtt. 

I  differ  from  this  ingenious  author  with  reluctance,  inafmuch  as  I  great¬ 
ly  honour  him.,  not  only  for  his  difcoveries  upon  the  fubjedt  of  Electrici¬ 
ty,  but  alfo  for  the  pleafure  and  improvement  I  received  in  my  reading 
his  learned  and  curious  obfervations  in  iNatural  Ffifloiy,  maue  in  the. 

fouthern  parts  of  France ,  where  he  accompanied  M.  Lajfini  de  Fhury ^  in 

meafuring 
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meafuring  a  degree  of  the  meridian.  Thefe  obfervations  are  pubiifhed 
with  M.  Caffni's  book :  but  as  the  reverie  of  feveral  of  the  opinions  deli¬ 
vered  in  his  memoir  is  experimantally  found  to  be  true,  and  as  the  difco- 
very  of  truth,  and  carefully  feparating  it  from  deception,  Ihould  be  the 
only  aim  of  our  philofophizing,  I  take  the  liberty  of  laying  before  you  my 
opinion  thereon. 

23.  Having  an  operator  at  Briftol  with  a  good  electrifying  machine,  I 
ter  from  Mr  was  defirous  to  electrife  a  tree,  and  therefore  lent  him  the  following  for 
John  Brown-  ^  pUrp0fe .  laurus  tinus ,  leucoium  majus  flore  pleno  ferrugineo ,  and 
Henry  ftoechas  citrina  Gretica .  Thefe  were  not  cholen  with  any  defign;  their 
Baker, F  R.  s.  being  the  lead  plants  I  had,  was  the  only  reafon. 

Dated  Dec.  I  promifed  myfelf  the  pleafure  of  feeing  their  leaves  erected  when  elec- 
11.1746 .con-  trifed,  but  was  difappointed,  (whether  it’s  being  the  dormant  feafon  of 
the  year  f°r  al*  piants>  might  not  be  fome  hindrance,  I  cannot  determine) ; 
tricir yonVe-  neither  did  the  leaves  flag  on  their  being  touched.  However,  I  was  a- 
getables.  greeably  recompenfed  by  a  ftream  of  fine  purple  blue  coloured  light. 
Ibid.  p.  373-  much  refembling  an  amethyif,  that  ifTued  from  the  extremity  of  each 
Read]  an.  22.jeaf  UpWards,  0f  an  inchin  length,  when  the  finger,  or  any  other  non- 
1,407.  , eledtric,  approached  near  it.  This  colour  I  attribute  to  the  watry  parti¬ 

cles  in  the  earth,  having  often  obferved  the  very  fame  colour  ifTuing  from 
the  long  leg  of  a  fyphon.  On  putting  my  finger  on  the  gun-barrel  to  flop 
the  Electricity,  the  leaves  of  each  tree  had  a  trembling  motion,  which 
remained  for  fome  little  time,  and  immediately  ceafed  On  withdrawing 
my  finger  from  the  barrel,,  and  admitting  the  Electricity.  This  conftantly 
happened,  as  I  put  my  finger  on  or  off  the  barrel. 

The  fteechas  plant  has  a  very  long  hoary  leaf,  and  bears  it’s  bloffom  on 
a  very  fmall,  fiender,  and  almoft  naked  ftem,  rifing  near  a  foot  above 
the  body  of  the  plant.  This  ftem  had  a  motion  given  it,  when  any  non¬ 
electric  was  brought  within  about  two  inches  of  it’s  fum-mit,  much  like 
the  vibration  of  the  'pendulum  of  a  clock  *  which  vibrating  motion  was  pa¬ 
rallel  with,  the  breech  of  the  gun,  quite  contrary  to  the  fame  kind  of  mo¬ 
tion  I  had  before  obferved  in  a  needle,  hanging  perpendicularly  by  a  thread 
at  the  end  of  a  gun  ;  the  needle  always  vibrating  in  the  direction  of  the 
gun.  The  motion,  of  the  plant  and  needle  always  continued  as  long  as  the 
;  glafsrglobe  was  excited. 

I  was  alfo  defirous  to  be  fatisfted,  whether  Eledlricity  could  be  propa¬ 
gated  without. mutual  contact,  by  fufpending  another  gun  in  filk  cords, 
about  2  inches  from  contact,  and  the  Electricity  was  near  as  ftronginthe 
fiecond  gun  as  in  the  fir  ft.  At  the  diftance  of  between  3  and  4  inches, 
it  was  much  abated,  and To.it  gradually  diminifiied,  as  the  diftance  in- 
.creafed  to  near  6  inches,  where  it  would  fcarce  attract  a  thread  of  trial. 

I  prevailed  on  a  man  to  be  let  blood,  and  then  placed  him  on  a  cake  of 
pitch,  but  could  not  be  fenfible  of  any  increafe  of  velocity  in  his  blood, 
by  being  electrized,  as  has, been  afterted. 

I  had  almoft  forgot  to  mention,  that  the  ftrokes  I  received  from  the 
electrified  garden-pots  were  more  violent  and  painful  to  my  fingers  than 
from  any. other  body  I  ever  experienced. 

.  '  Mr 
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Mr  Bakery  fince  his  receiving  the  above  account,  has  had  an  opportunity 
of  electrifying  a  myrtle-tree,  of  between  2  and  3  feet  in  height,  grow¬ 
ing  in  a. pot  at  the  feat  of  the  Duke  of  Montague  at  Litton  ;  in  pre¬ 
fence  of  his  Grace,  of  the  Prejident  of  the  Royal  Society ,  and  feveral 
other  curious  gentlemen  ;  who  found,  that  whenever  the  hand,  or  o- 
ther  non- electric  body,  was  brought  near  the  leaves,  dreams  of  fine 
purple  fire  ifiued  therefrom,  together  with  a  confiderably  cold  air ;  and 
that  the  leaves  would  be  attracted  at  fome  diflance,  and  move  vigorously 
towards  a  non-elctric  body. 


Extract  of  a 
letter  from 
Mr  Benj. 
Coke,  F.R.S . 
to  Mr  Peter 
Collinfon, 

F.  R.  S.  con¬ 
cerning  the 


24  Since  I  have  read  the  'TmnfaFFion  *  with  refpect  to  the  fparkling 
lady,  who  could  communicate  a  kind  of  electrical  fire  to  her  garments, 

I  can  give  you  an  inflance  nearly  like  it,  of  a  lady  who  was  furprized  at 
fuch  an  appearance  from  a  flannel  petticoat,  which  fhe  happened  to  fiiake 
in  the  dark.  But  at  laft,  we  found  that  new  flannel,  after  fome  time 
wearing,  would  acquire  this  property;  but  that  it  loft- it  by  being 
waffled. 

property  of 

new  Flannel  fparkling  in  the  dark.  N*.  433.  p.  457.  Mar.  £srV.  1747.  Dated  Newport,  Ifle  of  Wight. 
Jan.  13,1746  7.  Read  March  19.  1746-7. 

_  ^  .  , 

25.  I  fancy  atlafl  this-  fparkling  of  the  flannel,  and  fuch-like  bodies,  ?art  °f irwo 
will  be  found  to  be  quite  eiedlrical :  and  it  is  poffible,  I  conceive,  that  lettersfr9m 
the  acid  fleams  of  the  fulphur,  burnt  under  the  extended  flannel  in  the 
time  of  bleaching,  may  unite  themfelves  with  the  oil  (with  which  hair  *  fparkling  of 
as  well  as.  horns,  are  found  by  analyfls  to  be  replete),  and  form  an  animal  Flannel,  and 
fulphur,  which,  upon  fridlion,  vibration,  or  any. nimble  agitation  of  thefe  °f 

hairs,  may  become  luminous.  h  dark 

And  that  fomething  like  this  may  be  in  the  cafe,  feems  notimprobable ;  n°.  488. 
fince  it  hath  been  obferved,  that  this  appearance  hath  happened  mofl  con-  p.  394.  June 
fpicuous  in  frofly  weather  3  in  which  feafon  there  is  generally  not  only  a  !748’ 
greater  purity  of  the  air,  and  abfence  of  moifture,  but  all  hairy  and  horny 
fubftances  (and  hairs,  you  know,  are  but  fmall  horns)  are  moreelaflic,  2nd  /j^juncaj. 
conlequently  fufceptible  of,  and  capable  of  exciting,  the  flrongefl  vibrations.  1748. 

And,  on  the  contrary,  the  lixivial  falts  ufed  in  waffiing  may  deftroy  the 
fulphureous  acid,,  and  difcharge  the  oil;  whence  the  hairswill  become 
more  flexible  and  limber,  and  be  rendered  lefs  fit  for  exciting  the  electri¬ 
cal  fire.  And  the  fame  may  happen  when  flannel  is  much  worn,  and  by. 
that  means  filled  with  the  alcaline  effluvia's^  which  go  off  from  molt  (of  . 
the  higher  order  of)  animals  by  tranfpiration  3  which  may  difiblve  the  ani¬ 
mal  fulphur,  weaken  the  fpring  of  the  hairs,  and  fo  render  the  phenome¬ 
non  more  difficult. 

It  fho'uld  have  been  mentioned,  that  the  flannel  had  been  worn  but  few  Fhef&cond  let - 
days;  and  that  it  was  immediately  upon  lhaking  the  under- coat  from  .that  daied 

J  j  r  o  Newport, 

*  Art.  6.  June  1.  174^* 

which. 
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which  was  worn  above  it,  that  the  fparks  were  emitted;  and  that, their  ap-“ 
pearance  was  in  a  broad  ftreak  almoft  contiguous,  attended  with  a  crackling 
or  (happing,  like  what  may  beobferved  on  moving  the  finger  nimbly  along 
over  the  prime  conductor,  when  excited  in  the  eledtrifying  machine;  of 
which  the  lady  was  able  to  form  a  companion,  having  afterwards  feen 
fome  experiments  of  that  fort. 

This  appearance  returned  at  the  fame  time,  and  on  the  fame  occafion, 
2  or  3  nights  after,  but  more  languid,  till  it  was  quite  loft. 

A  lady,  who  was  informed  of  this,  lefiened  the  furprize  (which  had 
been  thought  almoft  ominous)  by  aflfuring,  that  fhe  had  feen  the  fame 
phaenomenon  often  in  new  flannel,  but  never  in  any  that  had  been  long 
worn  or  wafhed :  and  that  the  flannel  being  rendered  damp  with  fea-wa- 
ter,  and  afterwards  dried,  would  heighten  the  flafhing,  which  (he  im¬ 
puted  to  the  fulphur  ufed  in  bleaching.  However  that  be,  I  (hall  only 
obferve,  that  thefe  fparklings  had  the  crackling  criterion  of  electrical  fire ; 
and  that  hair  and  wool,  as  well  as  filk,  are  eledtrics  per  fey  and 
undtuous  and  fulphureous  bodies  more  eledtric  than  others  of  the  fame 
denfity. 

Dr  Wall  hath  obliged  the  public  with  a  curious  diftertation  on  a  fimilar 
fubjedl,  which  I  guefs  would  be  particularly  entertaining  while  you  are 
on  this  fpeculation. 

Bartholin  fuppofes  undtuous  effluvia  to  have  a  great  fhare  in  thefe  ap¬ 
pearances  :  his  words  are  thefe,  which  I  chufe  to  quote ;  the  book  *  De 
Luce  Animalium  being  not  very  common:  “  Imo  quod  admirationem 
“  excedit,  collectae  oleaginofi  effluvii  reliquiae,  longo  interjedto  tem- 

pore,  in  fcintillas  refolvuntur:  fi  enim  fafcias  vel  taenias  ferico  textas, 
46  led  ufu  detritas,  leviter  excutiamus,  igniculi  fufcitantur  fcintillae  ;5S 

- and  quotes  a  paflfage  out  of  Gefner  De  Herbis  Lucentibus ,  to  confirm 

his  opinion. 

The  fame  writer  tells  us,  that  Lheodore  Beza  was  to  be  feen  in  the 

dark,  “  ob  fulgorem  externum  circa  oculorum  orbes - but  whether 

this  light  proceeded  from  the  ball  of  the  eyes,  or  hairs  of  the  brows 

or  lids,  he  does  not  mention. - Nor  does  that  learned  author  fo  exadt 

in  fome  other  circumftances,  in  other  examples  of  this  fort,  as  could  be 
wifhed.  However,  I  think  what  he  fays  of  the  Duke  of  Mantua  deferves 
a  remark. — - —  “  Quicquid  fit,  pro  vero  habendum  eft  quod  de  Carolo 
4C  Gonzaga  Mantua  duce  conftans  fama  tulit,  levi  per  totam  cutem  fadta 

“  frifticne  flagrantes  fpecies  exire  folitas.” - But  here  alfo  it  were  to  be 

wifhed  he  had  let  us  know  whether  this  great  man,  of  a  moft  illuftrious 
family,  had  not  fome  particular  hairy  or  fcaly  texture  or  covering:  to 
his  (km.  r  & 

By  this,  I  guefs,  you  are  excited  to  know  how  this  author,  who  lived 
about  ioo  years  paft,  folves  thefe  appearances,  of  which  he  had  pro- 
feflfedly  written.  Take  it  in  his  own  words. - 

*  Lbo,  Bartholinus  De  Luce  Hominum  Sc  Brutorum,  lib.  iii.  Hafnia  1669,  8°. 

“  Arific teles 
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cc  Ariftoteles  (\  i.  m.  cx.)  docebat - quod  omnis  natura  ejus  fit  ef- 

“  fentise  procreatrix,  qualis  ipfa  eft — enimvero  funt  ad  confervationem 
*c  fpeciei  omnis,  ejufdem  fingulae  particulas,  vim  fe  diffundendi  obtinue- 
64  runt,  &  fpargendi,  per  individua  multiplicata,  ita  ne  lux  primaeva  & 
sc  naturalis,  lingulari  numinis  confilio,  elementorum  mixtioni  addita, 

“  mole  minor  intercidat,  &  extinguatur  cum  fpeciei  non  revocando  cafu, 

“  eo  modo  confervari  debuit,  quo  ferventur  omnia,  per  infitam  naturae 
“  potentiam  fui  generativam,  &c .” 

2  6.  In  a  book  which  I  publifhed  laft  year  in  the  German  tongue,  when  Deftription 

1  was  fpeaking  of  MuJJ'chenbroeck' s  experiment,  and  defcribing  the  increafe  and  figures  of 

of  it  in  glafs  veffels,  I  made  mention  of  a  machine  which  made  feveral  ^ 

fparks  to  appear  and  crackle,  but  did  not  at  that  time  give  any  figure  j0.  Hen'  “ 
of  it.  This  eleCtricai  pyr organon,  as  I  call  it,  is  reprefented  in  fig.  14.  Winkler, 
Through  the  middle  of  a  metalline  ring  a  b ,  filled  with  pitch,  is  fixed  prof  Le,-P; 
the  little  metalline  cylinder  c  d .  The  diameter  of  the  ring  is  a  Paris  inch  ^ 

and  4  lines.  The  cylinder  appears  on  both  fides  at  the  diftance  of  an  497  4jyrarP 
inch.  The  diameter  of  the  cylinder  muft  not  be  lefs,  for  fear  theEleCtri-  &c  1747. 
city  communicated  to  the  cylinder  fhould  be  diminifhed  by  touching  the  Dated  Mar. 
metalline  ring.  To  this  ring  is  foldered  a  metalline  fork,  at  which  the  3!-  ^ 

cochleated  ffyle  is  let  into  a  wooden  cylinder  ef,  the  lower  extremity  of  Fig" 
which  /,  is  fo  formed,  that  patting  through  a  fiffure  of  any  plank,  it 

may  be  fattened  by  a  fcrew.  Such  a  metalline  cylinder,  with  a  cochleated 
ftyle  fixed  into  the  pitch  with  which  the  ring  is  filled,  I  call,  for  brevity, 
an  eleCtricai  cylinder.  The  electrical  pyr  organon  \s  compofed  of  4fuch  cylin-  Fig  14. 
ders.  The  cylinders  are  fo  placed,  as  to  have  a  lufticient  fpace  between 
them  to  collect  the  eleCtricai  fparks.  When  I  would  excite  them,  I  place 
the  pyrorganon  near  fome  piece  of  metal  a  b ,  fufpended  on  filken  threads 
and  fattened,  leaving  the  neceflary  fpace  between  the  metal  and  the  cylin¬ 
der  c.  To  the  laft  cylinder  f  g,  I  faften  at£  a  wire  h,  reaching  to  a  me¬ 
talline  veffel  /,  full  of  water.  When  thefe  things  are  fo  dilpofed,  as  foon 
as  the  oblong  metal  a  b  is  eleCtrified,  the  electrical  fparks  flatti  out  in  the 
4  fpaces,  and  ftiine  in  proportion,  as  the  glafs  balls  communicate  more 
or  lefs  EleCtricity,  by  rotation  or  friction 

Since  the  publication  of  the  book  above-mentioned,  I  have  conftruCted 

2  electric  alfpyr  organa,  one  of  which  has  the  form  of  a  winged  wheel,  and 
the  other  with  it’s  fparks  gives  the  figure  of  Charles' s  Wain. 

The  conftruCtion  of  the  winged  wheel  is  as  follows  :  into  a  hollow  orb  Fig  16. 
or  wheel  of  wood  dddd ,  are  fixed  6  wooden  wings  c  d.  The  diameter 
of  the  whole  wheel  with  it’s  nave,  is  1 3  inches,  and  that  of  the  nave  6 
inches.  The  wings  c  d ,  which  are  10  inches  long,  have  fittures,  in  which 

3  eleCtricai  cylinders  may  be  moved  to  and  fro’,  and  faftnened.  Near 
the  fattening,  at  the  wings  in  the  orb  dddd ,  are  made  angular  holes,  in 
each  of  which  another  eleCtricai  cylinder  is  placed.  Thus  in  the  winged 
wheel  appear  6  rows,  each  conttfting  of  4  eleCtricai  cylinders,  keeping 
the  diftances  between  them  which  are  moft  convenient  for  exciting  the 
electrical  fparks.  In  the  extremity  c  of  each  wheel  is  fattened  a  metalline 

VOL.  X.  Part  ii.  Y  y  inftrument 
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inftrument  gf9  confiding  of  3  parts,  the  extremes  of  which  are  joined  to 
the  middle  g  in  a  right  angle. 

Now  that  thefe  metalline  inftruments  may  be  rightly  applied,  in  the 
pofterior  fide  of  the  wing  at  the  end  c,  for  1  call  that  the  anterior,  in 
which  the  electrical  cylinders  fparkle,  a  metalline  button  being  fattened, 
leaves  fome  fpace  between  itfelf  and  the  pofterior  fide  of  the  wing.  The 
middle  of  the  button  is  furnifhed  with  a  ferew  g.  In  the  above-men¬ 
tioned  fpace  is  inferted  the  fhorter  part  of  the  metalline  inftrument.  The 
other  extremity  b9  is  near  the  fourth  cylinder;  but  is  fo  far  diftant  from  it, 
as  is  neceffary  for  the  electrical  flalh  to  be  excited  between  that  part  of  the 
inftrument  arjd  the  cylinder.  Hence  the  other  fhorter  part  may  be  moved 
at  will,  and  rattened  under  the  button.  To  the  buttons  is  applied,  and 
wound  about  the  pofterior  parts  of  the  wings,  a  wire  i  k9  to  which, 
when  the  electrical  fparks  are  to  be  excited,  in  the  place  x,  another  me¬ 
tal  y  is  added,  which  reaches  to  a  metalline  veffel  s9  filled  with  water. 
The  Electricity,  as  foon  as  it  is  communicated  to  the  firft  cylinder,  pafies 
to  all  the  reft. 

Hence  it  is  neceffary,  in  order  to  excite  the  fparks,  that  the  metalline 
inftruments  g  f  fhould  always  remain  free  from  Electricity,  which  is  done 
by  the  metal  jy,  joined  to  the  wire  i  k9  that  conducts  the  Electricity  to 
the  water.  For  between  2  bodies  endued  equally  with  Electricity,  no 
fparks  appear.  But  the  Electricity  is  communicated  to  the  firft  cylinder 
by  the  metalline  hammer  a9  faftened  to  the  metalline  axis  b  cr  which  may 
be  turned  in  the  round  holes  of  2  wooden  columns  d  e,  by  the  handle /. 
The  apparatus  of  this  hammer  is  fhewn  in  Jig.  17. 

The  columns  i  e  reft  upon  the  piece  of  wood  m  n9  which  has  a  ftyle 
fixed  into  the  lid  g9  which  covers  the  glafs  veffel  by  faftened  to  it  with 
pitch.  This  glafs  veffel,  therefore,  is  neceffary,  that  the  Electricity  <nVen 

to  the  metalline  axis  b  c ,  may  be  preferved  by  means  of  fome  wire  hun°- 
to  it*  . ,  0 

The  bottom  of  the  glafs  veffel  h  is  joined  with  pitch  to  the  wood,  to 
whicn  a  ftyle  is  added,  which  may  be  inferted  into  a  longer  hole  of  the 
column  ik9  fo  as  to  be  faftened  by  a  ferew  /,  after  the  glafs  veffel  has 
acquired  it’s  due  height,  which  is  when  the  axis  b  c  is  in  the  middle  of 
the  nave  of  the  wheel  dddd.  The  electrical  cylinders  are  to  be  placed  in 
the  orb  and  rings  c  d9  in  fuch  a  manner,  that  the  hammer  may  have  a  fuf- 
hcient  diitance  from  the  firft  electric  cylinder  to  which  it  approaches,  and 
the  cylinders  from  each  other,  to  excite  the  cylindrical  fparks. 

In  the  iquare  bafe  mnop ,  fig.  16.  on  which  (lands  the  column  i  k ,  is 
a  hilure,  in  which,  when  the  hammer  a  appears  fufficiently  through  the 
nave  of  the  wheel  dddd ,  the  column  i  k  is  faftened  by  a  ferew.*3  The 
metalline  fork  is  applied  to  the  wheel  dddd ,  and  fixed  into  the  wooden 
column  q  r,  which  is  faftened  in  like  manner  in  the  fiffure  of  the  fquare 
bale  mnop.  The  metalline  axis  b  c,  protended  through  the  nave  of  the 
wlieel,  is  21  inches  high  above  the  fquare  bafe:  when  therefore,  on  the 
axis  Z>c,  having  acquired  the  Electricity,  the  hammer  approaches  to  any 

firft 


347 


Of  ELECTRICITY.  * 

fir  ft  eledrical  cylinder,  5  fparks  appear  in  a  ftrait  row  almoft  at  the 
fame  time. 

On  turning  the  axis  he,  thofe  rows  of  fparks  appear  in  a  circle.  The 
fparks  are  fo  bright  as  to  be  feen  by  day-light  at  the  diftance  of  100  feet. 

The  man  who  turns  the  axis  by  it’s  handle,  ought  to  ftand  upon  a  fub- 
ftance  that  does  not  propagate  Eledricity,  for  fear  of  diflipating  and 
lofing  the  Eledricity. 

Fig.  15.  reprefents  the  electrical  7  ftars,  ox  Charles's  Wain:  in  the  table  Fig.  i$,* 
abed,  which  may  be  elevated  or  deprefled  in  the  fiftlire  of  the  column 
e /,  9  eledrical  cylinders  may  be  fo  placed,  that  7  fparks  may  appear  in  the 
fame  order  in  which  thofe  7  ftars  appear  in  a  clear  night.  A  wire  h ,  which 
receives  the  Eledricity,  is  added  to  the  metalline  cylinder  when  thefe 
fparks  are  to  be  fhewn.  In  the  extremities  of  the  third  and  fourth,  the 
bent  wire  i  is  fattened,  that  the  Eledricity  may  reach  to  the  fifth  and  the 
reft  of  the  cylinders.  To  the  ninth  cylinder  is  applied  a  wire  k ,  reaching 
to  the  water  in  the  metalline  vefiel  /,  that  the  Eledricity,  being  diftributed 
through  all  the  cylinders,  may  be  propagated  as  far  as  is  necefifary  into  a 
fubftance  which  does  not  preferve  it. 

Thefe  obfervations,  though  extending  no  farther  than  to  delight  the  eye, 

I  have  ventured  to  otter  to  your  illuftrious  Society,  who  have  difeovered  a 
wonderful  power  of  nature  to  be  concealed  in  fuch  entertainments. 

27.  In  the  paper  I  did  myfelf  the  honour  fome  time  fince  to  commu-  A  colhaion  of 
nicate  to  the  Royal  Society ,  I  took  notice,  that,  among  the  many  other f'oe  elearicai 
furprifing  properties  of  Eledricity,  none  was  more  remarkable,  than  exPerimsnts 

1  O  1  1  J  J  J  COTTlPlUTllCCltOCl 

that  the  eledrical  power,  accumulated  in  any  non-eledric  matter  con- 10  t^e  so- 
tained  in  a  glafs  phial,  defended  upon  it’s  explofion  a  circuit  through  ciety  by  Wm 
any  line  of  fubftances  non-eledrical  in  a  confiderable  degree*,  if  one  end  Watfon, 
thereof  was  in  contad  with  the  external  furface  of  this  phial,  and  the  “  ,  ? 

other  end  upon  the  explofion  touched  either  the  eledrified  gun-barrel >  mefngS  f 
to  which  the  phial  in  charging  was  ufually  conneded,  or  the  iron  hook  al-  tween  oa. 
ways  fitted  therein.  This  circuit,  where  the  non  eledric  fubftances,  which  29. 174 7.  and 
happen  to  be  between  the  outfide  of  the  phial  and  it’s  hook,  condud 
Eledricity  equally  well,  is  always  deferibed  in  the  fliortefl  manner  pof- 
fible  ;  but  if  they  condud  differently,  this  circuit  is  always  formed  jan>  { 747-8. 
through  the  beft  condudor,  how  great  foever  it’s  length  is,  rather  than 
through  one  which  conduds  not  fo  well,  though  of  much  lefs  extent. 

It  has  been  found,  that  in  proportion  as  bodies  are  fufceptible  of  hav¬ 
ing  Eledricity  excited  in  them  by  fridion,  in  that  proportion  they  are 
lefs  fit  to  condud  it  to  other  bodies  $  in  confequence  whereof,  of  all  the 
fubftances  we  are  acquainted  with,  metals  condud  beft  the  eledrical 
powers  *,  for  which  reafon  the  circuit  before  fpoken  of  is  formed  through 
them  the  moft  readily.  Water  like  wife  is  an  admirable  condudor  ;  lor 
the  eledrical  power  makes  no  difference  between  fdlids  and  fluids  as  fuch, 
but  only  as  they  are  non-eledric  matter. 

In  order  to  give  an  idea  of  what  is  underftood  by  this  circuit,  we  will 
mention  an  example  or  two,  from  which  all  the  other  may  naturally  be 

Y  y  2  deduced. 


348 


O/ELECTRICITY. 

deduced.  If  a  perfon  {lands  upon  a  dry  wooden  floor  with  a  coated 
phial  ever  fo  highly  charged  in  one  of  his  hands,  and  if  another  perfon, 
without  touching  the  fir  It,  (lands  but  fix  inches  from  him,  and  touches 
the  iron  hook  of  the  phial,  neither  of  them  are  fhocked  •,  becaufe  the 
floor  between  them,  tho’  the  diftance  is  fo  fhort,  will  not  condud  the 
Eledricity  fufficiently  quick.  But  if  thefe  two  perfons  tread  upon  a  piece 
of  wire  laid  between  them,  they  each  of  them  feel  the  eledrical  commo¬ 
tion  in  that  arm,  which  touches  the  phial  and  hook,  and  in  that  foot 
which  treads  upon  the  wire  •,  the  wire  here  concluding  the  Eledricity 
quick  enough,  which  the  dry  floor  would  not.  The  circuit  is  here  form¬ 
ed  by  the  coated  phial,  it’s  hook,  fo  much  of  the  bodies  of  thefe  two 
perfons  as  formed  a  curve  line  between  the  wire,  the  phial,  and  hook,  and 
the  wire  between  thefe  perfons.  If  thefe  perfons  (land  upon,  or  touch 
with  any  part  of  their  bodies  any  non-eledrics,  which  readily  condud 
Eledricity,  the  circuit  is  completed,  and  the  effed  is  the  fame  :  and  this 
is  occafioned  by  the  fhort  fpace  of  time,  in  which  the  loaded  phial  is  dis¬ 
charged,  when  any  matter  of  what  kind  foever  readily  conduding  Eledri¬ 
city.  happens  to  be  between  the  coated  phial  and  it’s  hook,  and  is  fo  con- 
neded  as  to  communicate  with  both  upon  the  difcharge  of  the  phial. 

M.  le  Monnier  the  younger  at  Paris ,  in  an  account  tranfmitted  to  the 
Royal  Society ,  takes  notice  of  his  feeling  the  (Iroke  of  the  eledrified 
phial  along  the  water  of  two  of  the  bafons  of  the  Thuilleries  (the  lur- 
face  of  one  of  which  is  about  an  acre)  by  means  of  an  iron  chain  which 
lay  upon  the  ground,  and  was  ftretched  round  half  their  circumference. 

Upon  thefe  confiderations  it  was  conjedured,  as  no  circuit  had  as  yet 
been  found  large  enough  fo  to  diflipate  the  eledrical  power  as  not  to 
make  it  perceptible,  that  if  the  non-eledrical  condudors  were  properly 
difpofed,  an  ©bferver  might  be  made  fenfible  of  the  eledrical  commo¬ 
tion  quite  acrofs  the  river  Thames ,  by  the  communication  of  no  other 
medium  than  the  water  of  that  river.  But  as  perhaps,  in  what  relates 
to  Eledricity  lefs  than  in  any  other  part  of  natural  Philofophy,  we  fhould 
draw  concluflons  but  from  the  tads  themfelves,  it  was  determined  to 
make  the  experiment. 

The  making  this  experiment  drew  on  many  others,  and  as  the  gen¬ 
tlemen  concerned  flatter  themfelves  that  they  were  made  with  fome  de¬ 
gree  of  attention  and  accuracy,  they  thought  it  not  improper  to  lay  a 
detail  of  all  the  operations  relating  thereto,  before  the  Royal  Society . 

In  order  to  try  whether  or  no  the  eledrical  commotion  would  be  per¬ 
ceptible  acrofs  the  Thames ,  it  was  abfolutely  necdTary  that  a  line  of  non¬ 
electric  fnatter,  equal  in  length  to  the  breadth  of  the  river  (hould  be  laid 
over  it  fo  as  to  touch  the  water  thereof  in  no  part  of  it’s  length  ;  and 
the  bridge  at  JVeftminJler  was  thought  the  mod  proper  for  that  purpofe, 
where  the  water  from  ihoreto  (hore  was  fomewhat  more  than  400  yards. 

Accordingly  on  Tuefday  July  14,  1747*  to  fee  the  fuccefs  and  aflift 
in  making  the  experiment,  there  met  M.  Folkes ,  Efq-,  Pr.  R.  S.  the 
R.  Hon.  the  E.  Stanhope ,  PJch.  Graham ,  Efq*,  Nich.  Mann ,  Eiq;  and 

myfelf, 
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myfelf,  with  proper  perfons  to  execute  what  was  required  of  them  in  the 
various  parts  of  thefe  experiments. 

A  line  of  wire  was  laid  along  the  bridge,  not  only  through  it’s  whole 
length,  but  likewife  turning  at  the  abutments,  reached  down  the  (hone 
Heps  on  each  fide  of  the  river  low  enough  for  an  obferver  to  dip  into  the 
water  an  iron  rod  held  in  his  hand.  One  of  the  company  then  flood 
upon  the  fleps  of  the  IVeJiminJter  fhore  holding  this  wire  in  his  left 
hand,  and  an  iron  rod  touching  the  water  in  his  right  :  on  the  fleps 
facing  the  former  upon  the  Surry  fhore,  another  of  the  company  took 
hold  of  the  wire  with  his  right  hand,  and  grafped  with  his  left  a  large 
phial  almofl  filled  with  filings  of  iron  coated  with  fheet-lead,  and  high* 
ly  electrified  by  a  glafs  globe  properly  difpofed  in  a  neighbouring  houfe. 
A  third  obferver  Handing  near  the  fecond  dipped  an  iron  rod  held  in  his 
left  hand  into  the  water,  and  touching  the  iron  hook  of  the  charged  phial 
with  a  finger  of  his  right  hand,  the  Electricity  fnapped,  and  it’s  com¬ 
motion  was  felt  by  all  the  three  obfervers,  but  much  more  by  thofe 
upon  the  Surry  fhore.  1  he  third  obferver  here  was  no  otherwife  ne- 
ceffary,  than  that  the  river  being  full,  the  iron  was  not  long  enough  to 
be  fixed  in  the  mud  upon  the  fhore,  and  therefore  was  in  want  of  Tome 
fupport.  The  experiment  was  repeated  feveral  times,  and  the  eleCtrical 
commotion  felt  acrofs  the  river  •,  but  the  gentlemen  prefent  being  much 
molefted  in  their  operations  by  a  great  concourfe  of  people,,  who  many 
times  broke  the  conducting  wire,  and  otherwife  greatly  incommoded 
them,  and  the  evening  growing  too  dark  for  the  obfervers  on  different 
fides  of  the  water  to  fee  each  other,  they  were  prevented  from  diverfify- 
ing.the  experiments,  as  was  intended,  and  only  confidered  thefe  trials  as 
a  {till  further  encouragement  for  them  to  profecute  the  inquiry  at  a  more 
favourable  opportunity. 

Early  therefore  on  Saturday  morning  July  18,  there  met  upon  Weft- 
minfter- Bridge  the  Pref.  the  R.  Plon.  the  Lord  Charles  Cavendijh ,  Rich , 
Graham ,  Efq;  Dr  Bevis,  and  myfelf,  with  proper  affiflants,  At  the 
preceding  meeting,,  the  electrical  machine's  being  placed  at  fomediflance 
from  the  water  being  found  inconvenient,  the  following  alteration^ was 
made  in  the  difpofition  of  the  apparatus. 

A  room  up  two  pair  of  flairs  in  a  commodious  houfe  neareft  the  bridge 
on  the  Surry  fhore  was  provided,  in  which  v/as  placed  the  eleClrical  ma¬ 
chine  with  the  gun-barrel  fufpended  in  filk  lines.  From  this  room  on 
account  of  it’s  height,  the  fignals  on  both  fides  of  the  river  were  eafily 
obfervable.  The  coated  phial  before- mentioned  with  it’s  iron  hook  was 
placed  upon  the  feat  of  the  window  of  this  room,  and  communicated 
with  the  gun-barrel  by  the  means  of  a  piece  of  iron  wire.  One  extre¬ 
mity  of  another  wire  was  likewife  fixed  into  the  bottom  of  the  leaden 
coating  of  the  phial,  whofe  other  extremity  reached  therefrom  over  the 
bridge  to  the  fleps  upon  the  Weftminfter  fhore,  the  body  of  the  wire  be» 
ing  placed  as  much  as  pofiible  upon  the  parapet  of  the  bridge.  One  or 
more  obfervers  took  each  other  by  the  hand,  the  firft  of  which  muft  no 
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cellar II y  take  the  wire  in  his  left  hand,  and  the  lad:,  upon' the  proper  fig¬ 
nal  given,  either  dip  his  right  hand  into  the  water,  or  (which  makes  the 
pofture  more  agreeable)  a  rod  of  metal  held  therein.  Another  wire  hav¬ 
ing  no  communication  with  any  of  the  former,  was  let  down  from  the 
before-mentioned  room,  and  down  the  Heps  upon  the  Surry  fhore  :  one 
extremity  of  this  wire  was  held  in  the  hand  of  an  obferver  Handing  up¬ 
on  thefe  fteps,  who  dipped  an  iron  rod  held  in  his  other  hand  into  the 
water:  to  the  other  extremity  of  this  wire  was  faftened  a  fhort  iron  rod, 
with  which,  when  the  electrified  phial  was  fufficiently  charged,  and  the 
fignal  given,  the  gun-barrel  was  to  be  touched. 

&The  o-entlemen,  by  this  difpofition  of  the  apparatus ,  propoied  to  exa¬ 
mine  principally  thefe  3  queftions :  firft,  whether  or  no  the  obfervers 
Handing  on  each  fide  of  the  river  would  perceive  the  electrical  commo¬ 
tion,  each  putting  an  iron  rod  into  the  water  ?  Secondly,  whether  or  no 
the  obfervers  on  both  fides  of  the  river  would  feel  the  electrical  commo¬ 
tion,  when  the1  obferver  (landing  upon  th z  IVeJtminfter  fhore  removed 
the  iron  rod  held  in  his  hand  out  of  the  water  ?  Thirdly,  whether  or 
no  the  electrical  power  was  perceptible  to  the  obfervers  on  both  fides  of 
the  river,  if  the  obferver  upon  the  JVeftminfter  fhore  dipped  his  hand  in¬ 
to  a  pail  of  water,  which  had  no  communication  with  the  water  of  the 
Thames. 

It  was  determined  firft,  upon  proper  fignals,  to  difcharge  the  elec¬ 
trified  phial  in  the  manner  before-mentioned,  the  obfervers  on  each  fide 
of  the  river  holding  the  iron  rods  in  the  water,  and  this  experiment  was 
to  be  repeated  3  times.  This  was  attempted  accordingly  ;  and  although 
the  obferver  on  the  Surry  fhore  was  each  time  fmartly  (truck,  the  Prefix 
dent ,  who  obferved  with  the  utmoft  attention  upon  the  Weftminfter 
fhore,  gave  the  fignal  that  he  felt  nothing.  The  company  was  furprif- 
ed  at  this  want  of  fuccefs  in  the  experiment;  but,  upon  examining  the 
wire,  which  was  laid  over  the  bridge,  it  was  found  to  have  been  broken 
by  fome  accident,  after  it  had  paffed  over  about  ~  part  of  the  bridge. 
The  wire  being  refitted,  it  was  agreed  to  make  the  fame  experiment  fix 
times  more:  this  was  done  accordingly,  and  the  electrical  commotion 
was  felt  each  time  by  the  obfervers  on  both  fides  of  the  water,  but  much 
fmarter  by  thofe  on  the  Surry  fide.  It  was  then  thought  proper  to  repeat 
this  experiment  3  times  more  upon  the  fignai’s  being  given  :  but,  in 
making  the  firft  of  thefe,  the  obferver  in  the  room  with  the  machine, 
difcharged  the  electrified  phial,  before  the  obferver  upon  the  Surry  fhore 
had  dipped  his  iron  rod  into  the  water,  and  therefore  no  effeCl  was  per¬ 
ceived  by  the  obferver  on  the  oppofite  fhore.  The  electrified  phial  there¬ 
fore  was  again  difcharged  3  other  times,  and  the  commotion  felt  by  the 
obfervers  on  both  fides  of  the  river. 

To  examine  the  fecond  queftion,  no  other  alteration  was  neceffary  in 
the  whole  apparatus ,  than  that  the  obferver  upon  the  IVeJlminfter  fhore 
jfbould  not  dip  either  his  hand,  or  the  iron  rod  held  therein  in  the  laft: 
experiments,  into  the  water  of  the  river.  The  eleCtriHed  phial  then  was 
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difcharged  3  times  without  it’s  effects  being  in  the  lead;  perceived  by  the 
obfervers  upon  the  JVeftminfter  fhore  •,  thofe  indeed  on  that  of  Surry  felt 
the  (hock  as  before. 

In  examining  the  third  queffion,The  apparatus  was  in  all  other  refpedls 
the  fame  as  in  the  laff  •,  except  that  the  obferver  upon  the  JVeftminfter 
fhore  had  a  pail  of  water  placed  upon  a  wooden  table,  which  flood 
upon  the  flone  fleps,  and  into  which  he  was  to  put  his  right  hand  upon 
the  fignal’s  being  given.  This  was  accordingly  done,  and  the  eledlri- 
fied  phial  being  difcharged  3  times,  the  eledlrical  commotion  was  felt  as 
before  by  the  obferver  upon  the  Surry  fhore  ;  but  not  in  the  lead:  by  him 
on  the  JVeftminfter  fide,  who  held  his  hand  in  the  pail  of  water. 

In  all  thefe  experiments,  except  in  one  before-mentioned,  where  the 
iron  rod  was  not  in  the  water,  it  was  found,  that  whether  the  obfervers 
on  xte  JVeftminfter  fhore,  upon  the  difeharge  of  the  electrified  phial,  did 
or  did  not  feel  it’s  effects,  they  were  always  perceived  not  only  in  the 
arms  of  thofe  upon  the  Surry  fhore,  who  formed  a  line  between  the  ex¬ 
tremity  of  the  wire  there,  and  the  water  of  the  river  ;  but  by  any  other 
perfon,  who  Handing  upon  the  flone  fleps,  even  where  they  were  not 
wet,  touched  the  wire  with  his  hand.  They  were  likewife  felt  by  a  per¬ 
fon  upon  the  JVeftminfter  fhore,  Handing  upon  the  wet  Hone  Heps,  who 
did  not  form  part  of  the  line  between  the  extremity  of  the  conducting 
wire  and  the  water,  otherwife  than  by  touching  the  wire  with  his 
fingers. 

As  was  before- mentioned,  the  obfervers  upon  the  JVeftminfter  fhore 
did  not  feel  the  effects  of  the  difcharged  phial  near  fo  Hrong  as  thofe  on 
that  of  Surry  in  the  firff  fett  of  thefe  experiments.  When  a  line  was 
there  formed  by  the  joining  hands  of  two  or  more  perfons,  the  firff  of 
which,  on  account  of  the  fituation,  held  the  conducting  wire  in  his  left 
hand,  and  the  laff  touched  the  water  with  an  iron  rod  held  in  his  right, 
the  effects  were  moff  fenfible  in  the  left  arm  of  him  who  held  the  wire : 
they  were  indeed  manifeffly  felt  by  them  all ;  but  this  feeling  was  not* 
great  enough  to  be  called  a  fhock,  but,  as  was  very  properly  expreffed 
by  one  of  the  company,  it  refembled  the  pulfation  of  a  large  artery. 

From  the  examination  of  the  firff  and  fecond  queffions  it  appeared, 
that  the  obfervers  upon  the  JVeftminfter  fhore  were  not  fenfible  of  the 
effects  of  the  Electricity,  unlefs  their  bodies  deferibed  part  of  the  circuit 
before  fpoken  of  •,  and  this  circuit  here  confiffed  of  part  of  the  gun- 
barrel  of  the  electrifying  machine,  the  wire  going  from  this  gun-barrel 
to  the  iron  hook,  the  phial  itfelf,  the  tail  wire  of  this  coated  phial  which 
reached  therefrom  acrofs  the  bridge  and  down  the  Heps  on  the  JVeftmin - 
ft.er  fhore,  the  line  of  obfervers  between  this  wire  and  the  iron  rod  which 
dipped  in  the  water  there,  this  iron  rod,  a  fuppofed  line  of  water  drawn 
quite  acrofs  the  Thames^  the  obfervers  with  their  iron  rod  on  the  Surry 
fhore,  the  iron  wire  going  from  the  right  hand  of  the  laff  of  thefe  up 
into  the  room  where  the  electrifying  machine  was  placed,  and  the  fhore 
iron  rod  to  which  one  extremity  of  this  wire  was  joined,  and  with  which, 
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in  making  the  explofion,  the  gun-barrel  was  touched.  The  length  of 
this  circuit,  through  which  the  Electricity  was  propagated  was  at  lead 
800  yards,  more  than  400  yards  of  which  was  formed  by  the  dream  of 
the  river. 

From  the  examination  of  the  third  queftion  it  appeared,  that  the  elec¬ 
trical  commotion  would  not  be  felt  from  the  obferver  dipping  his  hand 
in  water  only,  unlefs  that  water  was  fo  difpofed  as  to  become  part  of  the 
circuit-,  and  this  experiment  was  made,  left  the  contrary  might  be  fur- 
mifed. 

The  obfervers  upon  the  Weftminfter  fhore  not  feeling  the  electrical  com¬ 
motion  equally  ftrong  with  thofe  of  Surry ,  was  judged  to  proceed  from 
other  caufes  befides  that  of  diftance.  For  it  muft  be  confidered,  that 
the  conducting  wire  was  almoft  thoughout  it’s  whole  length  laid  upon 
Portland  done  (landing  in  water.  This  done,  being  in  a  great  degree 
non- electric,  ,  is  of  itfelf  a  conductor  of  Electricity :  and  this  done  ftand- 
ing  in  water,  no  more  of  the  Electricity  was  tranfmitted  to  the  obfervers 
on  the  Weftminfter  (hore  than  that  proportion,  wherein  iron  is  more  non- 
eletric,  and,  confequently,  a  better  condutor  of  Electricity  than  done. 
This  was  made  more  manifed,  from  obferving,  that  whether  the  condut- 
ing  wire  upon  the  bridge  was  broke  or  no,  and,  confequently,  whether 
the  obfervers  upon  the  Weftminfter  fhore  felt  the  eletrical  commotion  or 
no,  not  only  the  obfervers  upon  the  Surry  (hore,  who  with  their  wire 
formed  part  of  the  line,  felt  the  diock  in  their  arms;  but  thofe  perfons 
who  only  ftood  upon  the  ftonefteps  there,  and  touched  the  wire  with  their 
fingers,  felt  the  electrical  commotion  in  the  arm  of  that  hand  which 
touched  the  wire,  and  down  their  legs*  From  whence,  and  from  the 
perfon  before  fpoken  of  feeling  the  eledtrical  commotion  danding  upon 
the  wet  done  fteps  of  the  Weftminfter  (hore,  though  not  forming  part  of 
the  line,  but  only  touching  the  wire  with  his  fingers,  it  was  concluded, 
that,  befides  tne  large  circuit  before  fpoken  of,  there  were  formed  feve- 
ral  other  fubordinate  circuits  between  the  fame  fteps  of  the  Surry  (hore, 
and  the  bridge  by  means  of  the  water  ;  whereby  that  part  of  the  eleblrical 
power,  felt  by  the  obfervers  upon  the  Surry  fide  of  the  river,  and  not  by 
thofe  on  the  Weftminfter  fide,  was  difcharged. 

Dr  Bevis  having  obferved,  and  which  was  likewife  tried  here,  that  how¬ 
ever  well  an  electrified  phial  was  charged,  it’s  iron  hook  would  not  fire 
the  vapours  of  warm  fpirit  of  wine  held  in  a  fpoon  and  applied  thereto,  if 
the  perfon  who  held  the  phial,  and  he  who  held  the  fpoon  did  not  take 
each  other  by  the  hand,  or  have  fome  other  non- electrical  communication 
between  them,  it  was  therefore  thought  proper  to  try  the  effeCts  of  Elec¬ 
tricity  upon  fome  warm  fpirit  of  wine  through  the  large  circuit  before- 
mentioned.  Accordingly  the  obfervers  being  placed  as  before  both  upon 
the  Weftminfter  and  Surry  (bores,  no  other  alteration  was  made  in  the  before- 
mentioned  apparatus ,  than  that  the  wire  which  connected  the  gun-barrel 
with  the  iron  hook  of  the  coated  phial  being  laid  afide,  the  coated  phial 
itfelf  was  charged  at  the  gun-barrel,  and  then  brought  in  the  hands  of 
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an  obferver  near  the  warm  fpirits  in  the  fpoon,  which  was  placed  upon 
the  fhort  iron  rod  before-mentioned,- jwhkh  was  connebted  with  the  wire 
which  went  to  the  obfervers  upon  the^Vrj.ffiore.  ...Upon' prefen  ting  pro¬ 
perly  the  iron  hook  of  the  charged  phial  to  the  warm  fpirit,  it  «.was  in- 
tfantly  fired,  and.  the  eleclrical  commotion  felt  by  the  obfervers  on  both 
fides  of  the  river. 

It  was  then  thought  proper  to  try  the  effebls  of  the  charged  phial  upon 
the  warm  fpirit,  when  the  wire  was  divided  which’ was  laid  , over  the 
bridge:  upon  prefenting  the  iron  hook  to  the  fpirit,  a  fufiicient  fnap  was 
given  to  the  fpoon  to  fire  the  fpirit,  but  nothing  fo  fmart  as  in  the  for¬ 
mer  experiment,  where  the  large  circuit  was  completed. 

It  was  then;  tried,  what  the  effebt  would  be  upon  the  fpirit,  if  the 
charged  phial  was  diverted  of  it’s  long  wire  which  lay  over. the  bridge, 
and  was  only  held  in  the  ha-nd-of  an  obferver  ;  whilrt  the  fpoon  with  warm 
fpirit  was  placed  in  contabf  of  the  iron  rod  before-mentioned,  to  which 
the.  wire  was  connected,  which  went  to  the.  obfervers  upon,  the  Surry 
ffiore;  and  the  fpirit  was  fired  with  much  the  fame  degree  of  fmartnefs 
as  in  the  laft  experiment. 

In  thefe  and  all  the  fubfequent  operations,  wires  were  made  ufe  of  to 
condubf  the -Electricity  preferable  to  chains,  as  it  before  by  great  numT 
bers  of  experiments  had  been  fully  proved,,  that  whatever  difference  there- 
was  in  the  bulk  of  the  conductor,  that  is  to  fay,  whether  it  were  a  final! 
wire,  or  a  thick  iron  bar,  the  elebtrical  .ftrokes  communicated  thereby 
were  equally  rtrong:  and  it  had  been  further  obferved,  befides  the  diffi¬ 
culty  of  procuring  chains  of  a  requifite  length  for  the  prefent  purpofes, 
that  the  ftroke  at  the  gun- barrel,  when  the  Electricity  was  conducted  by 
a  chain,  was  exteris  paribus,  not  fo  rtrong,  as  when  that  power  was  cont- 
dubted  by  a  wire.  This  was  occafioned  by  the  junctures  of  the  links  of 
the  chain  not  being  fufficiently  clofe,  which  caufed  the  Electricity  in  it’s 
partage  to  fnap  and  flaffi  at  the  junctures,  where  there  was  the  leaft  repa¬ 
ration  ;  and  thefe  lerter  fnappings  in  the  whole  length  of  the  chain  leffened 
the  great  one  of  the  gun- barrel. 

Encouraged  by  the  fuccefs,  of  thefe  trials,  the  gentlemen  were  dertrons 
of  continuing  their  enquiries,  and  of  knowing  whether  or  no  the  electri¬ 
cal  commotions  were  perceptible  at  a  ftili  greater  dirtance.  The  New 
River  near  Stoke-Newington  was  thought  moft  convenient  for  that  pur- 
pofe;  as  at  the  bottom  of  that' town,  the  twinings  of  the  river  are  fo 
circumftanced,  that  from  a  place  which  we  will  call  A  to  another  B, the 
diftance  by  land  is  about  800  feet,  but  the  courfe  of  the  river  is  near 
2000.  From  A  to  another  place,  which  we  will  call  &,  in  a  right  line  Is 
2800  feet,,  but  the  courfe  of  the  water  is  near  8000  feet. 

Accordingly,  on  Friday  July  24,  1747,  there  met  at  Stoke-Newington 
the  P ref,  of  the  R.  Soc.  the  R,  Irion.  the  Lord  Ch.  Cavendiflj ,  the  Rev. 
Mr  Birch,  James  Burrow ,  Efq-;  Peter,  Laval,  Efq;  Mr.  George  Graham, 
V/m  Jones,,  Efq  y  James  Lever,  Efq;  Mr  New  combe,  Charles  Stanhope 
Efq;  Mr  Frembley,  and  myfelf,  who  were  of  the  Royal  Society p  and  Dr 
VOL.  X.  Part  ii.  Zz  Bevis. 
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Bevis.  To  this  gentleman  the  company  were  much  obliged,  not  only  for 
his  great  readinefs  in  affifting  in  all  the  operations,  but  likewife  for  the 
ufe  of  his  electrifying  machine,  which  from  it’s  fize  was  conveniently 
portable.  This  machine  was  now  placed  in  a  room  up  one  pair  of  ftairs 
in  a  houfe  near  A,  and  the  fignals  from  thence  might  eafily  be  perceived 
by  the  obfervers  both  at  B  and  C.  • 1  v  ; 

It  was  propofed,  firft  to  try  the  eleClrical  commotion  by  the  fame  ob¬ 
fervers  as  at  IVeftminfter- bridge,  from  A  to  i?,  the  diftance  as  before-men¬ 
tioned  being  about  800  feet  by  land,  and  2000  by  water,  in  order,  if 
poffible,  to  determine  the  difference  of  the  ftrength  of  the  EleClricity  felt 
there,  and  at  the  done  bridge  at  Weftmtnfter  \  the  difference  of  the 
length  of  the  2  circuits  being  about  400  feet  in  favour  of  that  of  the 
New  River. 

To  make  the  experiment,  an  iron  wire  was  faflened  to  the  coating  of 
the  glafs  phial  before-mentioned,  and  conducted  from  one  of  the  windows 
of  the  room  over  the  New  River  without  touching  the  water  $  and  from 
thence  to  B ,  laying  in  it’s  whole  length  upon  the  grafs  in  the  meadows, 
except  where  it  palled  over  a  hedge.  At  B ,  when  the  explofion  was  to  be 
made,  one  or  more  obfervers  were  to  take  the  extremity  of  this  wire  in 
one  hand,  and  touch  the  water  of  the  river  as  before  with  an  iron  rod 
held  in  the  other.  Another  wire  was  let  down  from  the  other  window  of  the 
room  ;  one  extremity  of  which  was  joined  to  the  fliort  iron  rod  mentioned 
in  the  former  experiments,  the  other  was  held  in  the  hand  of  an  obferver 
at  A ,  whofe  other  hand  held  an  iron  rod  dipped  into  the  river. 

It  was  abfolutely  necelfary  that  thefe  wires  fhould  touch  each  other  in 
no  part  of  their  length,  otherwife  the  before-mentioned  circuit  would 
upon  the  explofion  be  completed  from  their  firft  contaCt. 

When  every  thing  was  thus  difpofed,  and  the  fignals  given,  the  charged 
phial  was  exploded  8  times,  and  the  eleClrical  commotion  every  time 
imartly  felt  by  the  obfervers  both  at  A  and  B.  Whether  the  line  of  ob¬ 
fervers  at  B  confided  of  one  or  more,  they  were  always  ftruclc,  and  that 
more  fharply  than  at  JVeftminJier -bridge^  under  the  fame  circumdances» 
One  of  the  obfervers,  taking  the  wire  in  his  hand,1  without  having  any 
communication  either  with  any  of  the  other  gentlemen  or  the  water  of 
the  river,  felt  the  fhock  in  his  feet. 

It  was  then  thought  proper  to  make  right  explofions  without  any  other 
alteration  in  the  apparatus  than  that  the- obfervers  at  B,  fhould  ftand  in 
the  meadow  at  fome  diflance  from  the  water,  without  having  any  com¬ 
munication  therewith  other  than  that  furnifhed  by  the  ground.  This 
was  accordingly  done,  and  the  drbke  fell  little  if  at  all  fefs  than  thole  lad 
mentioned.  But  the  eleClrical  drokes  being  felt  fmartly  at  the  didance  of 
at  lead  20  feet  from  the  Water,  occasioned  a  very  perplexing  difficulty, 
as  it  was  impoffible  by  this  experiment  to  determine  with  any  certainty, 
whether  or  no  the  eleClrical  circuit  was  formed  throughout  the  windings 
of  the  river,  or  much  fhortcr  by  the  ground  of  the  meadows.  The  ex¬ 
periment  plainly  fhewed,  that  the  meadow- ground  with  the  grafs  thereon 

•  ;  conducted 
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conducted  the  Eledlricity  better  than  ftone-,  as  it  mu  ft  be  remembered, 
that  the  obfervers  upon,  the  (tone  fteps  upon  jthe  Wefiminfier  ihore  felt 
not  in  the  lead  degree  the  electrical  commotion,  when  their  iron  rod 
was  not  in  the  water,  and  themfelves  flood  upon  the  dry  done  fleps. 
But  this  effeCt  was  fuppofed  to  be  owing  to  the  meadow-ground  here 
being  encompaffed  on  two  fides  by  the  New  River ^  and  on  the  other  by 
a  wet  ditch,  by  both  which  it  was  generally  well  moiftened.  To  halve 
therefore  this  difficulty,  a  feries  of  experiments  were  executed,  of  which 
hereafter. 

The  gentlemen  then  determined  to  examine  whether  the  eleClrical 
commotions  were  perceptible  froniy^  toCj  a  diftance  not  lefs  than  2800 
feet  by  land,  and  near  8000  by  water. 

To  execute  this,  to  the  former  wire,  which  was  already  conduced  to 
j?,  another  was  added,  which  there  croffed  the  river  without  touching 
the  water  *  and  reached  almoft  to  C,  where  the  firft  of  a  line  of  gentle¬ 
men  held,  as  before,  the  wire  in  one' hand,  and  the  laft  dipped  the  iron 
into  the  water.  The  wire  from  the  machine  to  A  was  as  before.  Upon 
the  fignal’s  being  given,  the  charged  phial  was  exploded  10  times,  and 
it’s  effeCls  plainly  though  but  faintly  perceived  each  time  by  fome  or  o* 
ther  of  the  obfervers,  but  never  by  them  all.  The  eleClrical  commotion 
was  always  felt  by  that  obferver  who  held  the  extremity  of  the  wire,  but 
never  by  him  who  held  the  iron  rod  in  the  water.  It  was  in  one  experi¬ 
ment  felt  by  the  obferver  who  held  the  wire,  not  felt  by  the  next,  who 
held  the  hand  of  the  former*  and  yet  plainly  perceived  by  the  third, 
who  joined  the  fecond.  Thofe  who  did  not  themfelves  feel  the  eleClrical 
commotion  here,  did  as  at  B  fee  the  involuntry  motions  of  thofe  who 
did.  The  obfervers  at  A  felt  the  fhocks  in  the  fame  degree,  whether  the 
other  obfervers  were  ftationed  at  B  or  C. 

This  experiment  further  demonftrates  the  diflance  to  which  the  clec« 
trical  power  may  be  conveyed :  but  the  fame  difficulty  occurs  here  as  in 
the  laft  i  to  wit,  whether  the  circuit  was  completed  by  the  ground,  or 
by  the  water  of  the  river  ? 

Thefe  fame  operations,  which  ffiewed  at  how  great  a  diflance  the  elec¬ 
trical  commotion  was  perceptible,  folved  like  wife  3  queflions  of  a  fub- 
ordinate  nature. 

Firff,  Whether  or  no,  cateris  paribus ,  any  difference  occurred  in  the 
fuccefs  of  the  experiment,  if  the  long  wire,  inflead  of  being  joined  to  the 
coating  of  the  phial,  was  fattened  to  the  ffiort  iron  rod,  which,  upon 
touching  the  gun- barrel,  occafioned  the  explofion;  and  if  the  ffiort  wire, 
which  only  went  to  the  obferver  at  Ay  a  diftance  from  the  machine  npt 
more  than  30  feet,  was  joined  to  the  coating  of  the  phial  ?  Upon  trial 
no  difference  *  was  found. 

.  *  No  difference  is  obferved  when  the  &Ie£trical  circuit  is  propagated  through  fiibftances 
which  readily  conduct  Electricity  ;  if  they  conduct  it  in  a  lefs  degree,  the  electrical  commo¬ 
tion  is  moft  perceptible  to  the  obferver,  who  holds  the  wire,  which  comes  from  the  charged 
phial. 

Z  z  2  Secondly, 
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Secondly,  Whether  or  no,  cateris  paribus,  any  difference  in  the  elec¬ 
trical  commotion  would  be  perceived,  when  that  power  paffes  through 
the  arms  of  two  obfervers,  whofe  bodies  made  part  of  the  circuit,  ftand- 
ing  in  the  room  near  the  electrifying  machine}  one  of  which  takes  the 
extremity  of  the  wire  that  goes  to  the  obferver  at  A  in  one  hand,  and 
touches  the  gun- barrel  with  the  fhort  iron  rod  held  in  his  other  hand  ? 
The  other  obferver  takes  the  extremity  of  the  wire  which  goes  to  B  or  C 
in  one  hand,  and  touches  the  coating  of  the  charged  phial  with  his  other. 
In  feveral  trials,  where  each  of  thefe  obfervers  frequently  changed  fta- 
tions,  no  difference  in  point  of  ftrength  was  obferved  in  the  electrical 

commotion.  \  pT  * 

Thirdly,  Whether  or  no  thefe  two  obfervers  lad- mentioned  received 

the  fhock  at  the  fame  time?  They  were  feen  to  be  both  convulfed  in 

the  fame  indant.  7  ' 

July  28.  1747,  there  met  again  at  the  fame  place,  to  proceed  further 
in  thefe  enquiries,  the  Prejident ,  the  R.  Hon.  the  Lord  Cb.  Cavendijh , 
the  Rev.  Mr  Birch ,  Sir  Francis  Bajhwcod ,  Baronet,  Peter  Daval ,  Efq; 
Mr  Ellicott,  Mr  George  Graham ,  Richard  Graham ,  Efq;  Mr  Robins , 
Mr  Short,  Dr  Wilbraham ,  and  myfelf,  who  were  of  the  Royal  Society , 
and  Dr  Bevis. 

The  electrical  commotion  was  firft  tried  from  A  to  B  before- men* 
tioned,  the  iron  wire  in  it’s  whole  length  being  fupported,  Without  any 
where  touching  the  ground,  by  dry  dicks  placed  at  proper  intervals  of 
about  3  feet  in  height.  The  obfervers  both  at  A  and  B  dood  upon  ori- 
ginally-electrics,  and,  upon  the  fignal,  dipped  their  iron  rods  into  the 
water.  Upon  difcharging  the  phial,  which  was  feveral  times  done,  they 
were  both  very  much  fhocked,  much  more  fo  than  when  the  conducting 
wires  lay  upon  the  ground,  and  the  obfervers  dood  thereon,  as  in  the 
former  experiments.  The  fame  experiment  was  tried  with  the  obferver 
at  A ,  indead  of  the  iron  rod,  dipping  a  narrow  flab  of  Portland  done 
into  the  water  about  3  f  feet  in  length  ♦,  when  the  fhock  was  felt,  but 
not  fo  fevere  as  through  the  iron  rod.  This  demonflrated,  as  was  before 
fuggefled,  why  the  electrical  commotion  was  not  felt  flronger  by  the  ob¬ 
fervers  upon  the  wedern  fhore  of  the  Weftminfter- bridge  s  viz.  that 
Portland  done  Aanding  in  water  will  condudl  Electricity  very  con- 
flderably. 

The  gentlemen  then  tried  what  would  be  the  effect,  if  the  obferver  at 
B  dood  upon  a  cake  of  wax,-  holding  the  wire  as  before,  and  touched  the 
ground  of  the  meadow  with  his  iron  rod  at  lead  150  feet  from  the  wa¬ 
ter;  and  if  the  obferver  ufually  placed  near  the  river  at  A,  had  his  wire 
carried  150  feet  over  the  river,,  as  the  former,  dood  upon  an  originally- 
electric,  and  touched  the  ground  with  his  iron  rod.  Upon  the  explofion 
of  the  charged  phial,  which  was  feveral  times  done,  both  the  obfervers 
were  fmartly  druck :  this  demondrated,  that  in  thefe  inffances  the  moid 
ground  of  the  meadows  made  part  of  the  circuit.  The  obfervers  were 
didant  trom  each  other  about  500  feet. 
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The  obfervers  then,  Rationed  as  in  the  lad  experiment,  dood  upon  the 
wax  cakes  as  before,  without  touching  the  ground  with  the  iron  rods,  or 
any  part  of  their  bodies,  and  the  charged  phial  was  exploded  4  times. 
Thefe  were  not  at  all  felt  by  the  obferver  next  to  5,  and  without  the 
greated  attention,  would  not  have  been  perceived  by  him  next  to  A\  and 
then  only  in  fome  of  the  trials,  the  feeling  of  the  Electricity  was  like  that 
of  a  frnall  pulfe  between  the  finger  and  thumb  of  that  hand  which  held 
the  wire.  The  loaded  phial  was  again  difcharged  4  times  more,  without 
any  other  alteration  in  the  difpofition  of  the  apparatus ,  than  that  the  ob¬ 
ferver  next  to  B  dood  upon  the  ground*,  when  the  electrical  commotion 
was  perceived  by  that  obferver,  though  not  fo  fharp  as  when  the  other 
obferver  at  the  fame  time  dood  upon  the  ground.  The  obferver  next  to 
A  felt  the  tingling  between  his  finger  and  thumb,  as  before. 

The  gentlemen  were  defirous  of  trying  the  eleCtrical  commotion  at  a 
dill  greater  didance  than  any  of  the  former,  through  the  water,  and 
where,  at  the  fame  time  by  altering  the  difpofition  ot  the  apparatus ,  it 
might  be  tried,  whether  or  no  that  power  would  be  perceptible  through 
the  dry  ground  only  at  a  confiderable  didance.  Highbury-barn  beyond 
IJlington  was  thought  a  convenient  place  for  this  purpofe,  as  it  was  fitu- 
ated  upon  a  hill  nearly  in  a  line,  and  almod  equididant  from  2  dations 
upon  the  New  River,  fomewhat  more  than  a  mile  afunder  by  land, 
though  following  the  courfe  of  that  river,  their  didance  from  each  other 
was  2  miles.  The  hill  between  thefe  dations  was  of  a  gravelly  foil; 
which,  from  the  late  continuance  of  hot  weather  without  rain,  was  dry, 
full  of  cracks,,  and  confequently  was  as  proper  to  determine  whether  or 
no  the  Eledricity  would  be  conduced  by  dry  ground  to  any  great  dif- 
tance,  as  could  be  defired.  This  hitherto  had  not  been  attempted  ;  the 
meadows  in  the  indances  before  quoted  conducing  the  EleCtricity,  was 
fuppofed  to  be  owing  to  the  moidure  of  the  ground.  The  dreets  of 
London*  when  very  dry,  had  been  found  to  conduCt  it  drongly  about 
40  yards,  and  the  dry  road  at  Newington  about  the  fame  didance.  Ac¬ 
cordingly,  on  Wednefday ,  Aug.  5,  1747*  there  met  at  Highbury-barn 
the  R.  Hon.,  the  Lord  Ch.  Cavendi jh*  the  Rev.  Mr  Bircb ,  Mr  George 
Graham ,  Rich .  Graham ,  Efq;  N.  Mann ,  Efq;  Mr  Short ,  Daniel  Wray , 
Efq;  and  myfelf,  who  were  of  the  Royal  Society ,  and  Dr  Bevis. 

The  electrifying  machine  being  placed  up  one  pair  of  the  ftairs  in  the 
houfe  at  Highbury-barn*  a  wire  from  the  coated  phial  was- conducted  upon 
dry  dicks  as  before,  to  that  dation  by  the  fide  of  the  Nezv  River ,  which 
was  to  the  northward  of  the  houfe.  The  length  of  this  wire  was  3'  fur¬ 
longs  and  6  chains,  or  2376  feet.  Another  wire  fadened  to  the  iron  bar.- 
with  which,  in  making  the  explofion,  the  gun-barrel  was  touched,  was 
conducted  in  like  manner  to  the  dation  upon  the  New  River  to  the  foUtk* 
ward  of  the  houfe.  The  length  of  this  wire  was  4  furlongs  5  chains  and 
2  poles,  or  3003*  feet.  The  length  of  both  wires,  exclnfive  of  their 
turnings  round  the  dicks,  was  1  mile,  1  chain,  and  2  poles,  or  5379  feet. 

-  •  •  - "  «  ■  *  For. 
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For  the  more  -conveniently  defcribing  the  experiments  made  here,  we 
will  call  the  ftation  to  the  northward  D ,  and  the  other  A . 

At  this  diftance  the  gentlemen  propoied  to  try,  firft,  whether  or  no 
the  eledtricai  commotion  was  perceptible,  it  both  the  obfervers  at  B 
and  A,  fupported  by  original) y-ekdrics,  touched  the  conducing  wire 
with  one  hand,  and  the  v/ater  of  the  New  River  with  an  iron  rod  held  in. 
the  other?  Secondly,  whether  or  no  that  commotion  was  perceptible,  if 
the  obferver  at  A,  being  in  all  refpeds  as  before,  the  obferver  at  I),  ftand¬ 
ing  upon  wax,  took  his  rod  out  of  the  water?  Thirdly,  whether  or  no 
that  commotion  was  perceptible  to  both  obfervers,  if  the  obferver  at  D 
was  placed  upon  wax,  and  touched  the  ground  with  his  iron  rod  in  a  dry 
gravelly  held  at  leaft  300  yards  from  the  water? 

As  from  the  fituation  of  the  ground,  trees,  £s?r.  neither  of  the  ftations 
could  be  feen  by  each  other,  or  by  the  obferver  at  the  eledrifying  ma¬ 
chine,  it  was  agreed  to  dilcharge  a  gun  as  a  fignai  to  get  ready,  and  to  da 
the  fame,  as  near  as  might  be,  half  a  minute  before  each  explofion. 

In  thefe  experiments,  as  well  as  the  former,  the  coated  phial  was  each 
time  charged  as  high  as  it  could  be  ;  fo  that  if  the  difference  of  the  (hock 
'to  the  obfervers  was  confiderable,  it  was  owing  to  other  caufes  more  than 
to  the  phial’s  being  differently  electrified. 

To  try  the  fir  ft  proportion,  8  explofions  were  made  with  the  obfervers 
at  D  and  A,  touching  the  water,  and  ftanding  upon  wax,  with  their  iron 
rods  in  the  water.  The  firft  2  of  thefe  were  felt  but  weakly  by  the  obferver 
at  B  ;  -  burin  the  other  6  he  was  ftrongly  fhocked.  The  obferver  at  E  felt 
-nothing  of  the  firft  6  explofions;  when,  upon  examination,  the  wire  was 
found  broken  by  fome  accident  ;  but  this  obferver  was  ftrongly  fhocked 
by  the  2  laft.  The  obferver  at  D  being  fhocked  in  4  of  thefe  explofions, 
while  in  thefe  4  the  obferver  at  E  felt  nothing,  was  owing  to  the  circuits 
being  formed  by  the  ground  between  the  obferver  at  D  and  the  broken 
wire.  Upon  account  of  the  wire’s  being  broken,  the  gentlemen  tried 
3  more  explofions,  when  the  obfervers  at  both  ftations  felt  the  eledlrical 
fhock. 

c 

To  try  the  fecond  propofition,  4  explofions  were  made  with  the  ob¬ 
ferver  at  By  ftanding  upon  an  originally-eledtric,  and  taking  his  iron  rod 
out  of  the  water,  the  obferver  at  E  as  before.  In  each  of  thefe  the  ob¬ 
ferver  at  B  felt  a  fmall  pulfation  between  his  finger  and  thumb  of  that 
hand  which  held  the  wire.  The  obferver  at  E  felt  each  of  thefe  as  .ftrong 
as  before.  This  being  different  from  the  obfervations  made  in  the  experi¬ 
ments  of  the  laft  trials  at  our  former  ftations  A  and  By  and  many  others ; 
where  B  in  the  fame  circumftances  with  A-here  felt  the  eledtrical  commo¬ 
tion  only  in  a  flight  degree,  was  owing,  as  we  were  afterwards  informed, 
to  the  impertinent  curioftty  of  the  fervants  of  the  gentlemen,  and  other 
voluntary  obfervers,  who,  by  touching  the  wire  which  went  from  the 
coated  phial  to  the  obferver  at  D,  felt  the  fhock  in  their  arms  and  ankles, 
and  formed  fubordinate  circuits  to  E.  The  preventing  thefe  people  from 
touching  the  wires,  was  impoflible ;  as  great  part  of  them  could  be  feen 

neither 
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«either  by  the  obfervers  at  the  flations,  nor  by  thofe  at  the  houfe,  and 
their  being  more  than  a  mile  long. 

The  4  other  explofions  were  made  without  any  other  alteration  in  the 
Apparatus,  than  than  that  the  obferver  atZ)  flood  upon  the  ground  about 
4  yards  from  the  water  without  any  communication  therewith.  The  ob¬ 
ferver  at  E  felt  the  fhocks  in  his  arms  as  before  ;  but  the  obferver  at  D 
Handing  upon  the  ground  was  fhocked  in  the  elbow  and  wrift  of  that 
arm  which  held  the  wire,  and  in  both  his  ankles. 

To  try  the  third  proportion,  8  explofions  were  made  with  the  ob¬ 
ferver  at  D  Handing  upon  an  origlnally-ele&ric  with  his  rod  in  the  water 
of  the  river  as  before*,  but  the  obferver  at  E  was  placed  in  a  dry  gravelly 
Held  about  300  yards  nearer  the  machine  than  his  laft  ftation,  and  about 
looyardsdiftant  from  the  river.  He  there  flood  upon  the  wax,  holding  the 
conducing  wire  in  one  hand ,  and  touched  the  ground  with  an  iron  rod 
held  in  the  other.  The  fhock  was  each  time  felt  by  the  obferver  at  D , 
but  fenfibly  weaker  than  in  the  former  trials  ;  but  the  obferver  at  E  felt 
them  all  equally  ftrong  with  the  former  ;  the  4  firfl  in  his  arms,  when 
he  flood  upon  the  wax,  and  touched  the  ground  with  his  iron  rod  ;  the 
other  4  in  his  arm  and  ankles,  when  he  flood  upon  the  ground  without 
the  iron  rod.. 

In  fome  of  thefe  experiments,  the  obfervers  at  D  felt  a  tingling  as. 
foon  as  they  laid  hold  of  the  conducing  wire.  This  was  conjectured  to  be 
owing  to  the  Electricity,  which,  conflanti  y  runs  off  while  the  coated  phi¬ 
al  is  filling,  and  preferably  by  the  wire,  as  the  belt  conductor. 

From  the  feverity  of  the  fhock,  the  gentlemen,  in  fome  of  thefe  trb 
als,  did  not  choofe  to,  have  the  Electricity  pafs  through  their  bodies : 
but,  as  it  was  neceffary  for  them  to  be  fenfible  of  the  different  degrees, 
of  the  eleCtrical  commotions,,  they  bound  the  conducting  wire  round 
one  of  their  thumbs,  and  touched  the  iron  rod  with  the  fore-finger  of 
the  fame  hand  when  the  eleCtrical  commotion  was  felt  only  in  fo  much, 
of  the  finger  and  thumb  of  that  hand,  as  completed  the  circuit.. 

By  the  experiments  of  this  day,  the  gentlemen  were  fatisfied,.  that  the 
dry  gravelly  ground  conducted  the  EleClricity  as  ftrongly  as  water ; 
which  though  otherwife  at  firft.  conjeCtured,  they  now  found  not  to  be 
neceffary  to  convey  that  power  to  great  diftances ;  as  well  asthat,  from, 
difference  of  diftance  only,  the  force  of  the  electrical  commotion  Was. 
very  little  if  at.ail  impaired.  They  were  convinced  of  the  truth  of  the 
firfl  of  thefe  facts,  not  only  from  both  obfervers  feeling  the  electrical 
commotion  in  the  8  laft  experiments,  when  the  obferver  at  E  was  at  fuehj 
a  diftance  from,  the  Water,  but  aifo  from  the  obferver  at  D  feeling  the 
fhock  fo  ftrong  in  4  of  the  firft  6  explofions,  when  the  conducting  wire 
to  £  being  broke  at  about  loo  yards  diftance  from  the  houfe,  that  ob¬ 
ferver  felt  nothing. 

Tn  this  iaft  inftanee  the  circuit  was  formed  from  the  phial  by  the  ob¬ 
ferver  at  D  and  his  wire,  a  line  of  ground  which  reached  from  the  ftation, 
at  D  to  the  broken  wire  that  lay  upon  the  ground,  and  fo  much  of  this, 
wire  as  reached  to  the  Ihort  iron  rod,  which  touched  the  gun-barrel  in* 

making 
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making  the  explosions.  This  induced  the  gentlemen  to  conclude  (as 
from  many  experiments  it  was  manifed,  that  when  the  intervening  Tub- 
dances  conduct, Electricity  equally  well,  the  circuit  was.  perform  eff  in,' the 
(horteft  manner poffible),.  that  when  the  obfervers  holding  their  iron  rods 
in  the  river  at  D  and  E  were  both  (hocked,  , the  Electricity,  was  not, con¬ 
veyed  by  the  y/ater  of  the  river,;  being  two  miles- irv  length,  but  by  land, 
where  the  : diftan.ee-  was  only  one. miles,  in  which  fpace  j  that  power; mull 
necefiarily  pafs  over  the  New  River  twice,,  through  feveral  gravel-pits, 
and  a  large  (bubble-field.,,  So  that,  admitting  the  Electricity  did  not 
follow  the  track  of  the  river,,  the  circuit  from  Z)  to  :E  was  at  lead  2 
miles  r,  viz-  ■  fomewhat  more  than  one  mile  of  wire,  which  conducted 
the  Electricity from  the  shoufe  to  the  dations,  and  another  mile  of 
ground,  the-  (horteft  dsftance  between  thofe  dations.  The  fame  inference 
was  now  drawn.with  regard  to  the  experiments  at  y/,  B ,  and  C,  in  the 
Jsfew  River  before,  recited y.yiz.  that  as  in  all  of  them  the  di dance  be¬ 
tween  the  observers  was  much  greater  by  water  than  by  land,  the  Elec¬ 
tricity  paffed  by,  land  from  one  obferver  to  the  other,  .  and  not  by 
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-water.  ; 

From  the  (hocks  which  the  gentlemen  received  in  their  bodies,  when 
the  electrical  powej*  was  conducted  upon  dry  dicks,  they  were  ofopi- 
nion,  that1  from  difference  of  didance  fimply  confidered,  as  far  as  they 
had  yet  experienced,-  the  force  thereof  was  very  little  if  at  all  impaired. 
When  they  (food  upon  originally-electrics,  and  touched  the  water  or 
ground  with  an  iron  rod,  the  electrical  commotion  was  always  felt  in 
their  arms  and  wrids  :  when  they  dood  upon  the  ground,  and  touched 
either  the  water  or  ground  with  their  iron  rods,  they  felt  the,  (hock  in 
their  elbows,  wrids,  and  ankles,:  r when,  they  dood  upon  the  ground 
without  the  rod,  the  fhock  was  always  in  the  elbow  and  wrid  of  that 
hand,  which  held  the  conducting  wire,  and  in  both  ankles.  The  obfer- 
vers  here  being  fenfible  of  the  electrical  commotion  in  different  parts  of 
their  bodies,  was  owing  in  the  firft  indance  to  the  whole  of  it’s  paffing 
fbecaufe  the  obferver  dood  upon  wax)  through  their  arms,  and  through 
the  iron  rod  :  in  the  fecond,  when  they  dood  upon  the  ground,  the  Elec¬ 
tricity  paffed  both  through  their  legs,  and  through  the  iron  :  in  the 
third,  when  they  dood  upon  the  ground  without  either  wax  or  rod,  the 
Electricity  directed  it’s  way  through  one  arm,  and  through  both  legs  to 
complete  the  circuit. 

The  gentlemen  were  defirous  of  clofing  the  prefent  inquiry,  by  ex¬ 
amining  not  only  whether  or  no  the  electrical  commotions  were  percep¬ 
tible  at  double  the  didance  of  the  lad  experiments  in  ground  perfectly 
dry,  and  where  no  water  was  near ;  but  alfo,  if  poffible,  to  diftinguiffi 
the  refpective  velocities  of  Electricity  and  found.  To  execute  this  re¬ 
quired  the  whole  fagacity  and  addrefs  of  the  gentlemen  concerned ;  for 
they  had  met  with  very  great  difficulties  in  the  lad  day’s  operations,  where 
the  wire  was  conducted  but  little  more  than  a  mile ;  all  which  could  not 


Of  ELECTRI  CITY.  361 

but  be  greatly  augmented  by  doubling  that  diftance  ;  becaufe  it  was  ne- 
ceffary,  that  the  houfe,  wherein  the  electrifying  machine  was  placed, 
fhould  be  vifible  at  leaft  at  one  of  the  ftations ;  and  that  the  fpace  be¬ 
tween  that  houfe  and  the  ftations,  through  which  the  wire  was  conducted, 
fhould  be  very  little  interfected  by  hedges,  roads,  or  foot-paths  *,  nei¬ 
ther  fhould  the  wire  in  this  fpace  be  fubjeCl  to  be  difturbed  by  the  horfes 
or  cattle,  which  were  grazing  ;  nor  ought  it  to  touch  in  it’s  paffage  the 
trees  or  any  other  vegetables,  which  at  this  feafon  of  the  year  v/ere  eve- 
ry-where  luxuriant.  To  find  a  place  within  a  convenient  diftance  of  Lon¬ 
don  with  thefe  requifites  was  not  very  eafy ;  but  at  laft,  Shooters-Hill  was 
pitched  upon,  as  the  mod  convenient. 

As  only  one  fhower  of  rain  had  fallen  during  the  preceding  5  weeks, 
the  ground  could  not  but  be  very  dry  ;  and  as  no  water  was  near,  if  the 
ele&rical  commotion  was  felt  by  the  obfervers  at  the  ftations,  it  might 
be  fafely  concluded,  that  water  had  no  fhare  in  conducting  it. 

Aug .  14.  1747*  there  metat  Shooters-Hill  for  this  purpofe,  the  Rev. 

Mr  Birch ,  the  Rev.  Mr  Profeftor  Bradley ,  Peter  Daval ,  Efq*,  Mr  G . 

Graham ,  R.  Graham ,  Efq*,  Mr  Nourfe ,  George  Lewis  Scott ,  Efq*,  Mr 
Short,  Charles  Stanhope ,  Efq*,  and  myfelf,  who  were  of  the  Royal  Society , 
and  Dr  Bevis. 

It  was  here  determined  (as  the  gentlemen  were  fatisfied  from  many  of 
the  former  trials,  that  if,  when  the  coated  phial  was  difcharged,  the  ob¬ 
fervers  at  the  ftations  flood  upon  originally-electrics,  and  touched  nei¬ 
ther  water  nor  ground  with  iron  rods,  or  any  part  of  their  bodies,  the 
eleCtrical  commotion  would  be  fcarcely  perceptable)  to  make  twelve  ex- 
plofions  of  the  coated  phial,  with  an  obferver  placed  at  the  7  mile  ftone, 
and  another  at  the  9  mile  ftone,  both  (landing  upon  wax,  and  touching 
the  ground  with  an  iron  rod.  This  number  of  explofions  was  thought 
more  neceflary,  as  the  obfervers  at  thefe  ftations  were  not  only  to  examine 
whether  or  no  the  EleCtricity  would  be  propagated  to  fo  great  a  diftance  ; 
but  if  it  were,  the  obferver  at  the  7  mile-ftone  was  by  a  fecond  watch  to 
take  notice  of  the  time  lapfed  between  feeling  the  eleCtrical  commotion, 
and  hearing  the  report  of  a  gun  fired  near  the  machine,  as  clofe  as  might 
be  to  the  inftant  of  making  the  explofion  :  and  therefore,  to  examine 
this  matter  with  the  requifite  exaCtnefs,  this  number  of  explofions  fhould 
be  made. 

To  execute  this,  the  electrifying  machine  was  placed  up  one  pair  of 
flairs  in  a  houfe  upon  the  weft  fide  of  Shooters-Hill  *,  and  a  wire  from  the 
fhort  iron  rod,  with  which  the  gun-barrel  was  touched  in  making  the 
explofions  was  conducted  upon  dry  flicks  as  before  into  a  field  near  the 
feven  mile-ftone.  The  length  of  this  wire,  exclufivc  of  it’s  turnings 
round  the  flicks,  was  a  mile,  a  quarter,  and  8  poles,  or  6732  feet.  In 
great  part  of  this  fpace  it  was  found  very  difficult  to  fupport  the  wire, 
on  account  of  our  fcarcely  being  able  to  fix  the  fticks  in  the  ftrong  gravel 
there  almoft  without  any  cover  of  foil  *,  nor  could  the  wire  in  fome  places 
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be  prevented  from  touching  the  brambles  and  bullies,  nor  in  one  field 
the  ripe  barley. 

Another  wire  was  like  wife  conduded  upon  flicks  from  the  coated 
phial  to  the  nine  mile-ftone.  In  this  fpace,  the  foil  being  a  ftrong  clay, 
the  wire  was  very  well  fecurea,  and  in  it’s  whole  length  did  not  touch  the 
bufhes.  The  length  of  this  wire  was  3868  feet.  As  much  as  the  place, 
where  the  obfervers  were  Rationed  in  a  corn-field,  was  nearer  the  machine 
than  the  7  mile-ftone,  fo  much  were  the  other  obfervers  placed  beyond 
the  9  mile-ftone,  that  their  diftance  from  each  other  might  be  2  miles. 
The  40  feet  of  wire  in  thefe  2  meafures  exceeding  2  miles,  was  what 
conneded  the  fhort  iron  rod  before-mentioned,  and  the  coated  phial^ 
with  their  refpedive  conducing  wires. 

The  obfervers  being  placed  at  their  refpedive  Rations,  the  obferver  at 
the  machine  proceeded  in  making  the  explofions  of  the  coated  phial  •,  he 
having  before  placed  an  aftiftant  exadly  in  his  view  before  the  window 
of  the  houfe,  who,  upon  the  word  of  command,  was  to  difcharge  a 
mufket.  As  foon  as  ever  the  flafh  was  feen  to  come  from  the  mouth 
of  the  gun,  the  obferver  difcharged  the  eledrified  phial.  When  8 
explofions  had  been  made,  a  fervant  was  fent  from  the  gentlemen 
at  the  7  mile-ftone  giving  an  account  of  the  wire’s  being  broken,  and 
the  Ricks  thrown  down  by  a  man  riding  through  them  •,  that  the  obfer¬ 
vers  there  had  felt  nothing  •,  and  deftred,  as  by  this  time  the  wire  was. 
replaced,  that  we  fhould  begin  again.  This  was  complied  with,  and  12 
other  explofions  made  without  further  moleftation. 

Not  only  the  firft  8,  but  eleven  of  the  laft  12  very  ftrongly  fhocked 
the  obfervers  at  the  9  mile-ftone  :  at  the  twelfth  explofton  the  obferver 
on  purpofe  flood  upon  the  wax  without  touching  the  ground  with  his 
iron  rod,  or  any  part  of  his  body  ;  and  only  felt  a  flight  tingling  in  his 
finger  and  thumb  that  held  the  wire.  In  another  of  thefe  experiments, 
as  the  gentlemen  here  were  fatisfied  in  their  own  perlons  of  the  ftrength 
of  the  eledrical  commotion,  they  indulged  2  country-fellows,  who  were 
by-ftanders,  with  feeling  one :  thefe  2  with  4  of  the  gentlemen  formed 
a  chain,  the  firft  of  them  taking  hold  of  the  extremity  of  the  wire  with 
one  of  his  hands.  They  all  flood  upon  the  ground,  and  made  no  ufe 
of  the  iron  rod.  Upon  the  explofion  they  were  all  fo  ftrongly  fhocked 
in  their  arms  and  ankles,  that  the  countrymen  could  by  no  means  be  pre¬ 
vailed  upon  to  try  the  experiment  again.  Why,  in  the  firft  eight  explo¬ 
fions,  the  obfervers  here  were  ftnfible  of  the  eledlrical  commotion,  when 
the  obfervers  at  the  other  ftation  felt  nothing,  was  explained  in  the  former 
experiments.  The  obfervers  at  this  ftation,  from  their  fituation  under 
the  hill,  and  from  what  wind  there  was  being  againft  it,  never  heard  the 
report  of  the  gun. 

Though  the  obfervers  near  the  7  mile-ftone  from  the  breaking  of  their 
wire,  were  not  fenfible  of  the  8  firft  explofions  of  the  charged  phial, 
they  felt  the  other  12.  This  demonftrated  to  the  fatisfadion  of  the  gen¬ 
tlemen  concerned,  that  the  circuit  here  formed  by  the  Eledricity  was  4 
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miles;  viz.'  2  miles  of  wire,  and  2  miles  of  ground,  the  fpace  between 
the  extremities  of  that  wire.  A  diftance  without  trial  too  great  to  be 
credited  !  How  much  further  the  electrical  commotion  will  be  percepti¬ 
ble,  future  obfervations  can  only  determine. 

The  eledtrical  commotion  by  the  obfervers  near  the  7  mile-ftone  Was 
but  llightly  felt ;  not  could  it  be  otherwife  expedited,  the  wire  in  many 
parts  of  it’s  length  touching,  as  was  before-mentioned,  the  modi  vegeta¬ 
bles  ;  which,  in  as  many  places  as  they  were  touched,  formed  fubordi- 
nate  circuits.  We  find,  in  all  other  infrances,  that  the  whole  quantity 
of  Electricity,  accumulated  in  the  coated  phial,  is  felt  equally  through 
the  whole  circuit,  when  every  part  thereof  is  in  a  great  degree  non¬ 
electric;  fo  here  the  whole  quantity,  or  nearly  fo  *,  determined  that 
way,  was  felt  by  the  obfervers  at  the  9  mile-ftone  whilft  thofe  at  the 
other  ftation  felt  fo  much  of  their  quantity  only,  as  did  not  go  through 
the  vegetables  ;  that  is,  that  proportion  only  in  which  iron  is  a  greater 
non-eledlric  than  the  vegetables. 

Tho’  the  eledtrical  commotions,  felt  by  the  obfervers  near  the  7 
mile-ftone,  were  not  ftrong  ;  they  were  equally  conclufive  in  fhewing 
the  difference  between  the  refpedtive  velocities  of  Eledtricity  and  found. 

The  fpace  through  which  found  is  propagated  in  a  given  time,  has 
been  very  differently  efti mated  by  the  authors,  who  have  written  con¬ 
cerning  this  fubjedt.  Roberval  gives  it  at  the  rate  of  560  feet  in  a  fe~ 
cond  ;  Gajfendus ,  at  1473;  Merfe'nne  at  1474  ;  Du  Hamels  in  the  Hift. 
of  the  Acad.  Sc.  Par.  at  j  172 ;  the  Acad,  del  Cimento ,  at  1185;  Boyle  at 
1200  ;  Roberts  at  1300  ;  Walker  at  1338  ;  Sir  I.  Newton  at  968  ;  Dr 
Derham ,  in  whofe  meafure  Mr  Flamjlead  and  Dr  Halley  acquiefced,  at 
1142.  But  by  the  accounts  fince  publifhed  by  M.  Caffmi  de  Thury  in 
the  Memoirs  of  the  R.  Acad,  of  Sciences  at  Paris  for  the  year 
where  cannon  were  fired  at  various  as  well  as  great  diftances,  under  great 
variety  of  weather,  wind,  and  other  circumftances,  and  where  the  mea- 
fures  of  the  different  places  had  been  fettled  with  the  u'tmoft  exadtnefs, 
found  was  propagated  at  a  medium  at  the  rate  only  of  1038  French  feet 
in  a  fecond.  The  French  foot  exceeds  the  Englijh  by  feven  lines  and  a 
half,  or  is  as  107  to  114:  and  confequently  1038  French  feet  are  equal 
to  1106  Englijh  feet.  The  difference  therefore  of  the  meafures  of  Dr 
Derham  and  M.  Cajfini  is  34  French  36  Englijh  feet  in  a  fecond  f.  Ac¬ 
cording  to  this  laft  meafure,  the  velocity  of  fopnd,  when  the  [1  wind  is 
dill,  is  fettled  at  the  rate  of  a  mile,  or  5280  Englijh  feet  in  4 " 

*  The  author  of  this  paper,  from  a  great  variety  of  experiments,  is  of  opinion  ;  that 
in  this  and  the  like  difpofuions  of  the  apparatus ,  the  eledtrical  power,  accumulated  in  the 
matter  contained  in  the  coated  phial,  is  diredted  upon  the  explofion  thereof  towards  both 
obfervers  at  the  fame  inftant, 

4  M.  CaJJlni  du  Thury  afterwards  meafured  the  velocity  of  found  at  Aiguemortes  in  Lan¬ 
guedoc,  and  found  the  obfervations  there  from  thofe  made  about  Paris  vary  only  half  a 
toife  in  a  fecond.  See  Mem.  de  P Acad.  Royale  dcs  Sciences ,  pour  Pannee  1739,  p  126. 

||  Dr  Derham  found,  that  when  found  was  carried  againft  the  wind,  not  only  it’s  dif¬ 
tance  but  it’s  velocity  was  leftened  ;  and  in  M.  CaJJinP s  Memoir,  there  is  an  experiment, 
where  found  being  carried  againft  the  wind,  which  then  blew  very  ftrong,  was  retarded 
near  of  the  ufual  time  in  it’s  progrefs. 
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To  return  to  our  purpofe ;  the  length  of  the  conducing  wire  from  the 
machine  to  the  obfervers  near  the  7  mile-done,  was  (as  has  been  before- 
mentioned)  a  mile,  a  quarter,  and  8  poles,  or  6732  feet:’  the  length  of 
that  to  the  9  mile-done,  3868  feet.  The  fird  of  thefe  meafures  only 
was  made  ule  of  in  the  prefent  operations  concerning  the  velocity  of  Elec¬ 
tricity.  In  12  difcharges  of  the  coated  phial,  which  were  felt  by  Mr 
G.  Graham ,  Mr  Short ,  and  Ch .  Stanhope ,  Efq-,  the  obfervers  near  the  7 
mile-done,  and  who,  by  a  fecond  watch  of  Mr  Graham' s,  meafured  the 
time  between  feeling  the  eledlrical  commotion,  and  hearing  the  report  of 
the  gun,  with  the  utmod  attention  and  exadnefs  j  the  time,  I  fay,  be¬ 
tween  feeling  the  eledrical  commotion,  and  hearing  the  report  of  the 
gun,  was,  at  a  medium ,  5^^,  or  5"  And  as  the  gun  was  didant 
from  thefe  obfervers  6732  feet,  it  follows,  from  the  experiments  which 
have  been  made  on  the  velocity  of  found,  that  the  real  indant  of  the 
difcharge  of  the  gun  preceded  that  of  the  obfervers  hearing  it’s 
report,  at  this  time  when  the  drength  of  the  wind  was  not  fo  great 
as  to  enter  into  the  computation,  67/^;  or  preceded  the  indant  when 
the  eledrical  commotion  was  felt  only  o"  But  this  indant  was,  from 
the  nature  of  the  experiment,  necedarily  prior  to  that  of  the  eledrical 
explofion,  which  was  not  made  ’till  the  fire  of  the  gun  was  adually  feen  ; 
and  therefore  the  time  between  the  making  of  that  explofion,  and  it’s 
being  adually  felt  by  the  obferver,  which  mud  have  been  lefs  than 
o"--,  was  really  fo  imall,  as  not  to  fall  under  any  certain  obfervation, 
when  it  is  to  be  didinguifhed  from  that,  which  mud  of  necefiity  be  lody 
between  the  firing  of  the  gun,  and  the  eledrical  explofion  itfelf. 

In  all  the  experiments,  where  the  circuit  was  formed  to  any  confidera- 
ble  length,  though  the  coated  phial  was  very  well  charged,  the  fnap  at  the 
gun-barrel,  upon  the  explofion,  was  not  near  fo  loud  as  when  the  circuit 
is  formed  in  a  room  •,  fo  that  a  by-dander,  though  verfed  in  thefe  opera¬ 
tions,  from  feeing  the  flafli,  and  hearing  the  report,  would  imagine  the 
droke  at  the  ends  of  the  conducting  wire  to  be  very  (light  •,  the  contrary 
whereof,  when  the  wire  has  been  properly  conducted,  has  always  hap¬ 
pened. 

From  a  review  of  thefe  experiments,  the  following  obfervations  may  be 

deduced. 

I.  That,  in  all  the  preceding  operations,  when  the  wires  have  been  pro¬ 
perly  conducted,  the  electrical  commotions  from  the  charged  phial 
have  been  very  confiderable  only,  when  the  obfervers  at  the  extremities 
of  the  wire  have  touched  fome  fubdance  readily  conducting  Electricity 
with  fome  part  of  their  bodies. 

II.  That  the  electrical  commotion  is  always  felt  mod  fenfibly  in  thofe 
parts  of  the  bodies  of  the  obfervers,  which  are  between  the  conducting 
wires,  and  the  neared  and  the  mod  non-electric  fubdance  *,  or  in  o- 
ther  words,  fo  much  of  their  bodies,  as  comes  within  the  electrical 
circuit. 

III.  That 
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III.  That,  upon  thefe  confiderations,  we  infer,  that  the  electrical  power 
is  condufted  between  thefe  obfervers  by  any  non-eleCtric  fubftances, 
which  happen  to  be  fituatcd  between  them,  and  contribute  to  form 
the  eleCtrical  circuit. 

IV.  That  the  eleCtrical  commotion  has  been  perceptible  to  2  or  more 
obfervers  at  confiderable  diftances  from  each  other,  even  as  far  as  2 
miles. 

V.  That  when  the  obfervers  have  been  fhocked  at  the  end  of  2  miles  of 
wire,  we  infer,  that  the  eleCtrical  circuit  is  4  miles;  viz.  2  miles  of 
wire,  and  the  fpace  of  2  miles  of  the  non-eleCtric  matter  between  the 
obfervers,  whether  it  be  water,  earth,  or  bothu 

VI.  That  the  eleCtrical  commotion  is  equally  ftrong,  whether  it  is  con¬ 
ducted  by  water  or  dry  ground. 

VII.  That  if  the  wires  between  the  electrifying  machine  and  the  obfervers 
are  conducted  upon  dry  flicks,  or  other  fubftances  non-eleCtric  in  a 
flight  degree  only,  the  effeCts  of  the  eleCtrical  power  are  much  greater 
than  when  the  wires  in  their  progrefs  touch  the  ground,  moift  vegeta¬ 
bles,  or  other  fubftances  in  a  great  degree  non-eleCtric. 

VIII.  That  by  comparing  the  refpeCtive  velocities  of  EleCtricity  and 
found,  that  of  ELeCtricity,  in  any  of  the  diftances  yet  experienced,  is 
nearly  inftantaneous. 

I  fhall  conclude  this  paper  with  obferving,  that  it  was  thought  conve¬ 
nient  to  lay  a  detail  of  all  the  operations  relating  to  thefe  experiments  be¬ 
fore  the  Society ;  in  confequence  of  which  the  gentlemen  may  make  them- 
felves  judges,  how  far  the  deductions  here  recited  are  warrantable  from 
the  experiments. 

*  The  gentlemen  concerned  were  defirous,  if  pofllble,  of  afeertaining 
the  abfolute  velocity  of  EleCtricity  at  a  certain  diftance*,  becaufe,  al¬ 
though  lafl  year,  in  meafiiring  the  refpeCtive  velocities  of  EleCtricity  and 
found,  the  time  of  its  progrefs  was  found  to  be  very  little,  yet  we  were 
defirous  of  knowing,  fmall  as  that  time  was,  whether  it  was  meafurable; 
and  I  had  thought  of  a  method  for  this  purpofe. 

Accordingly,  Augufi  5.  1748.  there  met  at  Shooters* Hill  for  this  pur¬ 
pofe,  the  Pref  of  the  R.  Soc .  the  Rev.  Mr  Birch ,  the  Rev.  Mr  Profeffor 
Bradley ,  James  Burrow ,  Efq;  Mr  Ellicot ,  Mr  G.  Graham ,  Rich.  Graham , 
Efq;  the  Rev.  Mr  Lawrie ,  Charles  Stanhope}  Efq;  and  my lelf,  who  were  of 
the  Royal  Society ,  Dr  Bevis>  and  Mr  Grifchow ,  a  member  of  the  R,  Acad. 
of  Sciences  at  Berlin. 

It  was  agreed  to  make  the  eleCtrical  circuit  of  2  miles,  in  the  middle 
of  which  an  obferver  was  to  take  in  each  hand  one  of  the  extremities  of  a 
wire,  which  was  a  mile  in  length.  Thefe  wires  were  to  be  fo  difpofed, 

*  Thefe  experiments  to  meafure  the  abfolute  velocity  of  Electricity  were  made  whilft 
this  paper  was  at  the  prefs ;  but  as  they  had  fo  near  a  relation  to  the  experiments  made  the 
preceding  year,  it  was  thought  proper  to  infert  them  here. 

that. 
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that  this  obferver  being  placed  upon  the  floor  of  the  room  near  the  elec¬ 
trifying  machine,  the  other  oMervers  might  be  able  in  the  fame  view  to 
fee  the  explofion  of  the  charged  phial,  and  the  obferver  holding  the  wires, 
and  might  take  notice  of  the  time  lapfed  between  the  difcharrdno-  the 
phial,  and  the  convulfive  motions  of  the  arms  of  the  obferver  in  confe- 
quence  thereof-,  inafmuch  as  this  time  would  fhew  the  velocity  of  Electri¬ 
city,  through  a  fpace  equal  to  the  length  of  the  wire  between  the  coat¬ 
ed  phial  and  this  obferver. 

The  electrifying  machine  was  placed  in  the  fame  houfe  as  it  was  3aft 
year.  We  then  found  ourfelves  greatly  embarraffed  by  the  wire’s  beino- 
conduced  by  the  fide  of  the  road,  which  we  were  compelled  to,  on  ac^ 
count  of  the  fpace  neceffary  for  the  meafuring  of  found :  but  fo  oreat  a 
diftance  from  the  machine  wasnotnow  wanted,  though  the  circuit  throuo-h 
the  wire  was  intended  to  be  at  leaft  2  miles.  We  had  difcovered  by  our 
former  experiments,  that  the  only  caution  now  neceffary  was,  that  the 
wires  conducted  upon  dry  flicks  fhould  not  touch  the  ground,  each  other, 
or  any  non-eleClric  in  a  confiderable  degree  in  any  part  of  their  length  •  if 
they  did  not  touch  each  other,  the  returns  of  the  wire,  be  they  everfo 
frequent,  imported  little,  as  the  wire  had  been  found  to  conduCt  Electri¬ 
city  fo  much  better  than  the  flicks.  It  was  therefore  thought  proper  to 
place  thefe  flicks  in  a  field  50  yards  diftant  from  the  machine.  The  length 
of  this  field  being  11  chains,  or  726  feet,  8  returns  of  the  wire  from  the 
top  to  the  bottom  of  the  field  made  fomewhat  more  than  a  mile,  and  16 
returns  more  than  2  miles,  the  quantity  of  wire  intended  for  theEleClricitv 
to  pafs  through  to  make  the  experiment.  J 

We  had  found  laft  year,  that,  upon  difeharging  the  electrified  phial, 

1  two  obfervers  made  their  bodies  part  of  the  circuit,  one  of  which 
grafped  the  leaden  coating  of  the  phial  in  one  hand,  and  held  in  his  other 
one  extremity  of  the  conducting  wire;  and  if  the  other  obferver  held  the 
other  extremity  of  the  conducting  wire  in  one  hand,  and  took  in  his  0- 
ther  the  fhort  iron  rod  with  which  the  explofion  was  made;  upon  this 
cxplonon,  I  fay,  they  were  both  fhocked  in  the  fame  inflant,  which  was 
that  of  the  expiofion  of  the  phial.  If  therefore  an  obferver,  making  his 
body  part  of  the  circuit,  was  fhocked  in  the  inflant  of  the  explofion  of 
the  charged  phial  in  the  middle  of  the  wire,  no  doubt  would  remain  of 
the  velocity  of  EleClricity  being  inflantaneous  through  the  length  of  that 
v  hole  wire.  But  if,  on  the  contrary,  the  time  between  making  the  ex¬ 
pio  lion,  and  feeing  the  convulfions  in  the  arms  of  the  obferver  holding 
the  conducting  wires,  was  great  enough  to  be  meafured,  we  then  fhould 
be  able  to  aicertain  it’s  velocity  to  the  diftance  equal  to  half  the  quantity 

of  wire  employed  only,  let  the  manner  of  the  Electricity’s  difeharging 
ltielf  be  what  it  would.  6 .  0 

-  hauS  a  clueftion  with  fome,  who  have  confidered  this  fub- 
jett,  whether  the  Electricity,  in  compleating  the  circuit  from  the  matter 
contained  in  the  glafs,  paffed,  either  by  the  wire  in  the  mouth  to  the 
coating  ot  the  glafs,  the  contrary  way  by  the  coating  to  the  wire  in  the 

mouth. 
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mouth,  or  otherwife  direded  itfelf  both  ways  at  once  ?  That  the  Eledricity 
muft  pafs  off  one  of  thefe  3  ways  was  certain,  as  the  explofion  would  not  be 
complete,  unlefs  in  the  inflant  thereof  fome  matter  very  non-eledric  com¬ 
municated  between  the  wire  in  the  mouth,  and  the  coating  of  the  alafs. 
Unlefs  therefore  the  obferver  was  placed  in  the  centre  of  the  conducting 
wires,  it  might  be  objeded,  that  the  experiment  was  not  made  with  the 
exadnefs  n^ceffary  ,  becaufe  any  perion,  who  was  of  opinion  that  the  E- 
ledricity  direded  itfelf  from  the  mouth  of  the  glafs  to  the  coating,  mio-ht 
objed,  if  the  wire  from  the  fhort  iron  rod  to  the  obferver  was  only  half 
the  length  of  that  between  the  obferver  and  the  coating  of  the  glafs,  that 
the  Eledricity  in  the  time  founo,  palled  only  through  the  fhort  wire,  and 
-jke  verfa.  But  if,  as  it  was  here  thought  proper,  the  obferver’ was 
placed  in  the  centre  of  the  conducing  wire,  let  the  diredion  of  the  Elec¬ 
tricity  be  what  it  would,  no  difference  could  happen  in  the  refult  of  the 
experiments,  if  made  with  the  neceffary  caution ;  becaufe,  if  the  efFeds 
in  the  middle  and  both  ends  of  the  wires  were  inftantaneous,  the  conclu- 
fion  therefrom  would  be  very  obvious. 

To  make  the  experiment,  the  fame  phial  filled  with  filings  of  iron,  and 
coated  with  fheet-lead,  which  was  ufed  laft  year,  was  placed  in  the  win¬ 
dow  of  the  room  near  the  machine,  and  was  conneded  to  the  prime  con- 
dudor  by  a  piece  of  wire.  To  the  coating  of  this  phial  a  wire  was 
faftened,  which,  being  conduded  upon  dry  flicks  to  the  before-men¬ 
tioned  field,  was  carried  in  like  manner  to  the  bottom,  and  beino-  con¬ 
duded  thus  from  the  bottom  of  the  field  to  the  top,  and  from  the  top 
to  the  bottom  7  other  times,  returned  again  into  the  room,  and  was  held 
in  one  hand  of  an  obferver  near  the  machine.  From  the  other  hand  of 
this  obferver ,  another  wire  of  the  fame  length  with  the  former  was  con¬ 
duded  in  the  fame  manner,  and  returned  into  the  room,  and  was  faftened 
to  the  iron  rod  with  which  the  explofion  was  made.  The  whole  leno-th 
of  thefe  wires,  allowing  10  yards  for  their  turns  round  the  flicks,  amount¬ 
ed  to  2  4-  rniles  and  6  chains,  or  12276  feet. 

As  the  night  preceding  thefe  experiments  had  been  very  rainy,  care 
was  taken,  by  filk  lines  properly  difpofed,  that  the  wires  in  their  paffage 
from  the  winnow  of  the  houfe  might  not  touch  the  wood  thereof  y  left, 

from  the  moifture  of  this  wood,  the  eledrical  circuit  mio-ht  be  fhort- 
ened.  ° 

When  all  parts  of  the  apparatus  were  properly  difpofed,  feveral  explo- 
lions  oi  the  charged  phial  were  made ;  and  it  was  invariably  feen,  that- 
the  obftrver  holding  in  each  hand  one  of  the  extremities  of  thefe  wires, 

was  convulfed  in  both  his  arms  in  the  inflant  of  making  the  explo- 
fions.  r 

Inftead  of  one,  4  men  were  then  placed,  holding  each  other  by  the 
hand  near  the  machine,  the  firft  of  which  held  in  his  right  hand  one  ex¬ 
tremity  of  the  wire,  and  the  laft  man  the  other  in  his  left.  They  were 
all  feen  convulfed  in  the  inflant  of  the  explofion.  Every  one  who  felt 
it,  complained  of  the  feverity  of  the  fhock. 
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It  was  then  defired  by  one  of  the  gentlemen  concerned,  that  an  expfo- 
fion  fhould  be  made  with  theobferver  holding  only  one  of  the  wires.  This 
was  done  accordingly  •,  but  the  obferver  felt  nothing,  the  phial  difcharging 
itfelf  in  a  different  manner  to  what  it  did  before,  on  account  of  the  cir¬ 
cuit’s  not  being  completed. 

It  was  then  tried,  whether  an  obferver  would  be  {hocked  upon  the 
difcharge  of  the  phial,  if  the  2  wires  at  their  extremities  flightly  touched 
each  other,  whilft  an  obferver  at  the  fame  time  held  one  of  thefe  about  a 
foot  from  their  ends  in  each  of  his  hands?  Upon  trial  he  felt  nothing, 
though  the  phial  exploded  very  quick,  becaufe  the  iron  wire  conduced 
the  EleCtricity  better  than  the  body  of  the  obferver. 

It  was  then  tried,  whether  or  no,  as  the  ground  was  wet,  if  the  explo- 
fion  was  made  with  the  obferver  holding  the  extremity  of  each  wire  Hand¬ 
ing  upon  the  ground  near  the  window  of  the  houfe,  any  difference  would 
ante  in  the  fuccefs  of  the  experiment  ?  No  difference  was  found,  the  ob¬ 
ferver  being  Ihocked  in  the  inftant  of  the  explofion  as  before,  in  both 
his  arms,  and  acrofs  his  bread. 

Upon  thefe  confiderations  we  were  fully  fatisfied,  that  through  the 
whole  length  of  this  wire,  being,  as  I  mentioned  before,  12276  feet,  the 
velocity  of  Electricity  was  inftantaneous. 

As  it  was  found  laft  year,  we  obferved  again,  that  although  the  elec¬ 
trical  commotions  were  very  fevere  to  thofe  who  held  the  wires,  the  re¬ 
port  of  the  explofion  at  the  prime  conductor  was  little,  in  comparifon  of 
that  which  is  heard  when  the  circuit  is  fhort.  From  whence  it  was  con¬ 
jectured,  that  the  very  loud  report,  in  the  experiment  of  Ley  deny  is  con¬ 
fined  to  a  very  fhort  circuit. 

fig.  18.  Ay  The  prime  conductor.  BB ,  the  filk  lines.  C,  the  coated  phial. 

D,  it’s  hook  communicating  with  the  prime  conductor.  EE ,  the  wire 
reaching  from  the  coating  of  the  phial  to  the  left  hand  of  the  obferver, 
being  more  than  a  mile  in  length.  F,  the  place  of  the  obferver. 
a  fuppofed  line,  drawn  upon  the  explofion  through  his  body  and  arms. 
GGy  another  wire,  of  the  length  of  EEy  which  goes  from  the  right  hand 
of  the  obferver  to  H.  Hy  the  fhort  iron  rod  to  make  the  explofion. 

§  !•  28.  The  laft  paper  contained  fome  accounts  of  what  had  been  done 

Some  further  fQrne  gentlemen  of  the  Society ,  in  order  to  examine,  not  only  to  what 
inquiries  into  diftance  the  eleCtrical  power  was  perceptible,  but  alfo  to  inveftigate,  as 
the  nature  near  as  might  be,  the  refpeCtive  velocities  of  EleCtricity  and  found  : 

of  Ekftncit"- Elearicity  ^n<^ee{^  is  the  fubjeCt  of  the  prefent  paper,  yet,  as  it  relates  to 
by  the  fame?  ’phenomena  thereof  different  from  thofe  mentioned  in  the  former,  I  thought 
ibid.  93.  proper  to  feparate  them. 

Read  Jan.  21.  1747-8. 

$  Ih  I  took  notice,  in  my  fequel  to  the  experiments  relating  to  Electri¬ 

city  *,  of  an  obfervation  of  the  ingenious  Profeflor  Bofe  of  IVittembergy 
•viz.  ‘  that  if  the  electrifying  machine  is  placed  upon  originally-eleCtrics, 

*  Art.  9. 
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♦  the  man  who  rubs  the  globe  with  his  hands,  even  under  thefe  appa- 
4  rently  favourable  circum  (lances,  gives  no  fign  of  being  eledlrifed  when 
‘  touched  by  an  unexcited  non-eledtric.  But  if  another  perfon,  (landing 
c  upon  the  floor,  does  but  touch  the  globe  in  motion  with  the  end  of  one 
1  of  his  fingers,  or  any  other  non-eledlric,  the  perfon  rubbing  is  inftantly 

*  eledlrifed,  and  that  very  (Irongly.5  This  experiment,  almoft  a  year 
fince,  Dr  Bevzs  carried  further,  by  placing  whatever  non- eledtric  touch¬ 
ed  the  globe  as  a  condudlor,  whether  it  were  a  man  or  a  gun-barrel,  upon 
originally-eledlrics.  If  then,  either  the  man  who  rubbed  the  globe,  or 
he  who  only  held  his  finger  near  the  equator  thereof,  were  touched  by 
any  perfon  (landing  upon  the  floor,  a  fnapping  from  either  of  them,  I 
fay,  was  perceptible  upon  that  touch. 

As  in  my  fequel  I  had  afierted,  and  by  many  experiments  therein  had  §  III. 
endeavoured  to  evince,  that,  contrary  to  the  received  opinion,  the  Elec¬ 
tricity  was  not  derived  from  glafs,  the  air,  or  other  eledlrics  per  fe,  I 
was  defired  to  confider  how  far  this  experiment  did  not  prove  the  reverfe 
of  that  aflfertion  j  inafmuch  as  neither  the  man  who  rubbed  the  globe, 
or  he  who  touched  it  with  his  finger,  from  their  being  here  both  fup- 
ported  by  originally-eledlrics,  could  receive  any  fupply  from  the  floor  ; 
and  yet  both  of  them  fnapped  upon  the  touch  of  a  perfon  not  lupported 
by  eledlrics  per  fe.  Many  experiments  had  proved  that  the  Eledlricity 
was  not  derived  from  the  glafs  ;  and  therefore  it  was  concluded,  by  Dr 
Bevis ,  and  feveral  others  to  whom  this  gentleman  (lie wed  the  experi¬ 
ment,  that  the  Eledlricity  here  was  communicated  to  the  perfon  rubbing 
from  the  air,  by  means  either  of  the  fufpended  gun-barrel,  or  of  the  man 
who  touched  the  globe. 

I  was  by  no  means  fatisfied  with  this  conclufion,  as  being  diredlly  con-  §  IV. 
trary  tonumberlefs  fadts.  From  a  careful  confideration  therefore  of  the  ex¬ 
periment  itfelf,  from  comparing  it’s  eftedls  with  thofe  of  feveral  others, 
and,  in  general,  from  furveying  all  the  properties  of  Eledlricity  we  are 
hitherto  acquainted  with,  I  gave  the  following  as  my  opinion. 

1.  That  what  we  call  Eledlricity  is  the  effedl  of  a  very  fubtile  and 
elaftic  fluid,  difFufed  throughout  all  bodies  in  contadl  with  the  terra¬ 
queous  globe  (thofe  fubftances  hitherto  termed  Eledlrics  per  fe  pro¬ 
bably  excepted),  and  every-where,  in  it’s  natural  (late  of  the  fame 
degree  of  denfity. 

2.  That  this  fluid  manifefls  itfelf  only,  when  bodies  capable  of  receiv¬ 
ing  more  thereof  than  their  natural  quantity  are  properly  difpofed  for 
that  purpofe ;  and  that  then,  by  certain  known  operations,  it’s  effedls 
fhew  themfelves  by  attradling  and  repelling  light  fubftances,  by  a 
fnapping  noife,  fparks  of  fire,  £dV.  diredled  towards  other  bodies, 
having  only  their  natural  quantity,  or,  at  lead,  a  quantity  lefs  than 
thofe  bodies  from  which  thefe  fnappings,  LY.  proceed. 

3.  That  no  fnapping  is  obferved  in  bringing  any  two  bodies  near  each 
other,  in  which  the  Eledlricity  is  of  the  fame  denfity,  but  only  in 
thofe  bodies  in  which  the  denfity  of  this  fluid  is  unequal. 
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4.  That  this  fnapping  is  greater  or  lefs,  in  proportion  to  the  different 
denfities  of  the  Eledricity  in  bodies  brought  near  each  other,  and 
by  which  fnapping  each  of  them  becomes  of  the  fame  ftandard. 

5.  That  glafs,  and  other  bodies,  which  we  call  Eledrics  per  fe,  have 
\  the  property  of  taking  this  fluid  from  one  body,  and  conveying  it  to 

another,  and  that  in  a  quantity  fufficient  to  be  obvious  to  all  our 
fenfes. 

6.  That,  in  the  experiment  in  queftion,  the  reafon  why  no  fnapping  is 
obferved  by  a  perfon  upon  the  floor  touching  him  who  rubs  the  globe 
with  his  hands  (landing  upon  wax,  without  at  the  fame  time  fome 
other  non-eledric  fupported  by  originally- eledrics,  or  otherwife  being 
in  contad  with  the  globe,  is  owing  to  whatever  part  of  this  man’s 
natural  quantity  of  Electricity,  taken  from  himfelf  by  the  globe  in 
motion,  being  reftored  to  him  again  by  the  globe  in  it’s  revolutions  ; 
there  not  being  any  other  non-eledric  near  enough  to  communicate 
the  Eledricity  to ;  and  that  therefore,  in  this  fituation,  the  Eledricity 
of  this  man  fuffers  no  diminution  of  it’s  denfity. 

7.  That  the  fad  is  otherwife,  when  every  thing  elfe  being  as  before,  ei¬ 
ther  a  gun-barrel  fufpended  in  filk  lines,  or  a  man  fupported  by  wax, 
or  fuch  like,  is  placed  near  the  globe  in  motion  ;  becaufe  then,  what¬ 
ever  part  of  the  Eledricity  of  the  perfon  rubbing  is  taken  from  him, 
is  communicated  either  to  the  other  man  or  to  the  gun-barrel,  thefe, 
from  their  fituation,  being  the  firft  nori-eledrics,  to  which  the  Elec¬ 
tricity  taken  from  the  perfon  rubbing  can  be  communicated. 

8.  That,  under  thefe  circumftances,  as  much  Eledricity  as  is  taken  from 
the  perfon  rubbing,  is  given  to  the  other ;  by  which  means  the  Elec- 

•  tricity  of  the  firft  man  is  more  rare  than  it  naturally  was,  and  that  of 
the  laft  more  denfe. 

9.  That  the  Eledricity  in  either  of  thefe  perfons  is  in  a  very  different 
ftate  of  denfity  from  what  it  naturally  was,  or  from  that  of  any  per¬ 
fon  handing  upon  the  earth  •,  this  laft  being  in  a  middle  ftate  between 
the  two  other  perfons  ;  that  is,  he  has  not  his  Eledricity  fo  rare  as  the 
man  rubbing  the  globe,  nor  fo  denfe  as  that  of  him  fupported  by  elec¬ 
trics  per  fe ,  and  touching  the  equator  of  the  globe. 

10.  That  therefore  the  fame  effed,  a  fnapping,  is  obferved,  upon  bring¬ 
ing  any  non-eledric  near  either  of  thefe  perfons,  from  very  different 
cauies  :  for  it  is  apprehended,  that,  by  bringing  the  non-electric  near 
him,  whofe  Electricity  is  more  rare,  this  fnapping  reftores  to  him 
what  he  had  loft  ;  and  that,  by  bringing  it  near  him,  whofe  Elec¬ 
tricity  is  more  denfe,  it  takes  off  his  furcharge,  by  which  means  their 
original  quantity  is  reftored  to  each. 

This  folutior)  of  this  phenomenons  without  allowing  any  part  of  the 

Electricity  of  either  of  thefe  two  perfons  to  be  furnifhed  by  the  cir¬ 
cumambient  air,  was  fatisfactory,  not  only  to  the  gentleman  who  pro- 

poled  it,  but  to  many  of  the  Royal  Society ,  excellent  judges  of  this 

matter. 
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matter,  to  whom  I  (hewed  the  experiment :  and  this  the  more  fo,  as  it 
is  to  be  obferved,  that  if,  under  the  before-mentioned  circttmftances,  the 
perfon  rubbing  the  globe  was  touched  by  him  who  held  his  finger  to  the 
globe,  the  fnapping  was  much  greater  than  if  either  of  them  touched  a  per¬ 
fon  {landing  upon  the  floor  ;  as  the  denfity  of  the  Electricity  between 
thefe  two  perfons  was  fo  much  more  different  than  that  of  either  of  them 
to  him  on  the  floor :  whereas  did  their  Electricity  proceed  from  the  air, 
from  their  being  both  electrifed  they  ought  not  to  fnap  at  all  from  their 
touching  each  other  ;  or,  admitting  they  did  touch  each  other,  they 
both  of  them,  upon  a  fuppofition  that  they  did  receive  their  Electricity 
alike  from  the  air,  fhould  manifefl  the  accumulation  thereof,  and  fnap 
upon  the  touch  of  a  man  (landing  upon  the  floor,  the  contrary  of  which 
invariably  happens. 

At  this  time  I  am  the  more  particular  concerning  the  folution  of  this  §  VI. 
Angular  appearance,  as  Mr  Ccllinfon ,  has  received  a  paper  concerning 
Electricity  from  an  ingenious  gentleman,  Mr  Franklin ,  a  friend  of  his 
in  Penfylvania .  This  paper,  dated  June  r.  1747,  I  very  lately  pe- 
rufed,  by  favour  of  our  rrf&ll  worthy  Prefident.  Among  other  curious 
remarks  there  is  a  like  folifbon  of  this  fact  ;  for  though  this  gentleman’s 
experiment  was  made  with  a  tube  inflead  of  a  globe,  the  difference  is  no¬ 
ways  material.  As  this  experiment  was  made,  and  the  folution  thereof 
given,  upon  the  other  fide  of  the  Atlantic  Ocean  before  this  gentleman 
could  pofiibly  be  acquainted  with  our  having  obferved  the  fame  fact 
here,  and  as  he  feems  very  converfant  in  this  part  of  Natural  Philofophy, 

I  take  the  liberty  of  laying  before  you  his  own  words. 

4  1.  A  perfon  (landing  on  wax,  and  rubbing  a  tube,  and  another  perfon 
4  on  wax  drawing  the  fire ;  they  will  both  of  them,  provided  they  do 
*  not  (land  fo  as  to  touch  one  another,  appear  to  be  electrifed  to  a  perfon 
4  (landing  on  the  floor  ;  that  is,  he  will  perceive  a  fpark  on  approach- 
4  ing  each  of  them  with  his  knuckle. 

4  2.  But  if  the  perfons  on  wax  touch  one  another  during  the  exciting 
4  of  the  tube,  neither  of  them  will  appear  to  be  electrifed. 

4  3.  If  they  touch  one  another  after  the  exciting  the  tube  and  draw- 
4  ing  the  fire  as  aforefaid,  there  will  be  a  flronger  fpark  between  them, 

4  than  was  between  either  of  them  and  the  perfon  on  the  floor. 

4  4.  After  fuch  a  flrong  fpark  neither  of  them  difcover  any  Electri- 
4  city. 

4  Thefe  appearances  we  attempt  to  account  for  thus  : 

4  We  fuppofe,  as  aforefaid,  that  electrical  fire  is  a  common  element,  of 
4  which  every  one  of  thefe  three  perfons  has  his  equal  fhare  before 
4  any  operation  is  begun  with  the  tube.  A,  who  (lands  upon  wax, 

4  and  rubs  the  tube,  collects  the  electrical  Are  from  himfelf  into  the 
4  glals  •,  and  his  communication  with  the  common  (lock  being  cut  off 
4  by  the  wax,  his  body  is  not  again  immediately  fupplied.  B ,t  who 

B  b  b  2  4  (lands 
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«  ftands  upon  wax  likewife,  palling  his  knuckle  along  near  the  tube, 
4  receives  the  fire  which  was  collected  by  the  glafs  from  A\  and  his 
'4  communication  with  the  common  flock  being  cut  off,  he  retains  the 
c  additional  quantity  received.  To  C  Handing  on  the  door,  both  ap- 
c  pear  to  be  electrifed  :  For  he,  having  gnly  the  middle  quantity  of 
6  electrical  fire,  receives  a  fpark  upon  approaching  B,  who  has  an  over 
C  quantity,  but  gives  one  to  A,  who  has  an  under  quantity.  If  A  and 
6  B  approach  to  touch  each  other,  the  fpark  is  ftronger ;  becaufe  the 
4  difference  between  them  is  greater.  After  fuch  touch,  there  is  no 
4,  fpark  between  either  of  them  and  C,  becaufe  the  electrical  fire  in 
c  all  is  reduced  to  the  original  equality.  If  they  touch  while  eleCtri- 
4  fing,  the  equality  is  never  deflroyed,  the  fire  only  circulating.  Hence 
4  have  anfen  fome  new  terms  among  us.  We  fay,  B.  (and  bodies 
4  alike  circumflanced)  is  electrifed  pofitively  ;  A*  negatively  ,  or, 
4  rather,  B  is  electrifed  plus.  A,  minus.  .>  And  we  daily  in  our  experi- 
4  ments  electrife  plus  or  minus ,  as  we  think  proper.  To  electrife  plus 
4  or  minus,  no  more  needs  be  known  than  this-,  that  the  parts  of  the 
4  tube  or  fphere  that  are  rubbed,  do  infihi  inflant  of  the  friction  at- 
4  tract  the  electrical  fire,  and  therefore  takf  it  from  the  thing  rubbing. 
4  The  fame  parts  immediately,  as  the  friction  upon  them  ceafes,  are 
4  difpofed  to  give  the  fire,  they  have  received,  to  any  body  that  has 
4  lefs.  Thus  you  may  circulate  it,  as  Mr  JVatfon  has  fhewn  *  j  you 
4  may  alfo  accumulate  or  fubflract  it  upon  or  from  any  body,  as  you 
4  connect  that  body  with  the  rubber,  or  with  the  receiver,  the  com- 
4  munication  with  the  common  flock  being  cut  off.’ 

The  folution  of  this  gentleman,  in  relation  to  this  phenomenon,  fo 
exactly  correfponds  with  that  which  I  offered  very  early  laft  fpring,  that 
I  could  not  help  communicating  it. 

In  SeCl.  51.  and  62.  of  my  fequel,  from  not  having  confidered  this 
experiment  in  a  flatical  view,  and  from  not  then  imagining  the  velocity 
of  EleClricity  fo  great  as  we  fmee  have  found  it,  I  concluded,  that  the 
fnapping  oblerved,  if  a  perfon  Handing  upon  the  floor  touched  the  man 
Handing  upon  wax,  who  turned  the  wheel  of  the  electrifying  machine 
placed  likewife  upon  wax,  to  be  owing  to  the  inverfion  of  the  ufual 
courfe  of  the  EleCtricity  as  that  fnapping  was  only  conHant,  when 
the  gun-barrel  fufpended  in  filk  lines  was  touched  by  non- eleCtrics.  As 
from  divers  experiments  I  had  found  that  EleClricity  was  not  furnifhed 
by  dry  air,  by  many  more  that  it  could  not  come  down  clean  filk  lines ; 
and  as,  from  his  fnapping,  the  man  upon  the  wax  argued  the  prefence 
of  EleClricity,  I  conceived  that  this  could  happen  no  other  way,  than 
that  the  rubbing  of  the  globe  by  a  cufhion  or  the  hand  of  a  man,  gave 
it  a  fitnefs  to  take  off  the  EleClricity,  furni  hied  by  the  fufpended  gun- 
barrel  from  the  non-eleCtric  upon  the  floor,  and  lodge  it  upon  the  ma¬ 
chine,  and  upon  the  man  who  turned  the  wheel  thereof.  But  the  expe- 

*  See  Art.  9.  §  64. 
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riment  of  circulating  the  eleCtrical  fire  *,  where  the  brufh  of  blue  flame 
from  a  blunt  wire  properly  difpofed,  can  always  be  feen  to  pafs  diverg¬ 
ing  into  the  machine,  though  not  fo,  when  brought  near  the  gun-barrel 
under  the  mod:  favourable  circumftances  ;  as  well  as  the  experiment  be¬ 
fore-mentioned  brought  to  fhew  that  the  Electricity  came  from  the  air, 
have  induced  me  to  change  my  opinion  ;  and  inftead  of  the  courfe  of 
the  EleCtricity  being  inverted,  the  'phenomena  arofe,  as  far  as  I  am  capa¬ 
ble  of  judging,  from  the  man  who  turned  the  wheel  of  the  electrifying 
machine  having  iefs  than  bis  original  quantity  of  EleCtricity,  and  the 
gun- barrel  from  having  more  :  to  thefe  add,  that  the  perfon,  who 
touched  thefe  while  ftanding  upon  the  floor,  had  a  quantity  different 
from  each  of  thefe,  that  is,  his  natural  quantity. 

I  beg  leave  to  correCt  alfo  what  I  mentioned  in  my  fequeU  in  relation  §  VIII, 
to  my  fuggeft ing,  that,  in  the  explofion  of  the  charged  phial  through  the 
body  of  a  man,  or  other  non -eleCtrics,  as  much  EleCtricity  as  was  taken 
from  his  body,  was  immediately  replaced  by  the  floor  of  the  room  upon 
which  he  flood  :  I  having  fince  found,  that  the  charged  phial  would 
explode  with  equal  violence,  if  the  hook  of  the  wire,  which  is  ufually 
run  through  the  cork  of  the  phial,  was  bent  in  fuch  a  manner  as  to 
come  near  the  coating  of  the  phial,  without  any  other  non-eleCtric  being 
near,  from  which  fuch  quantity  could  be  fupplied. 

1  take  notice  of  thefe,  inafmuch  as,  notwithstanding  the  very  great  §  IX. 
progrefs  that  has  been  made  in  our  improvements  in  this  part  of  Natural 
Philofophy  within  thefe  few  years,  pofterity  will  regard  us  only  as  in  our 
noviciate  ;  and  therefore  it  behoves  us,  as  often  as  we  can  be  juftified 
therein  by  experiment,  to  correCt  any  conclufions  we  may  have  drawn, 
if  others  yet  more  probable  prefent  themfelves. 

I  laid  down  and  confidered  largely  in  my  fequel,  that  the  ftroke  from  §  x. 
the  phial,  in  the  experiment  of  Leyden ,  was  not  in  proportion  to  the 
quantity  of  matter  contained  in  the  glafs,  but  was  increafed  by  the  quan¬ 
tity  of  matter  in  the  glafs,  and  the  number  of  points  of  non-electrical 
contaCt  on  the  outfide  of  the  glafs.  This  faCt  I  have  purfued  further, 
and  increafed  thereby  the  eleCtrical  explofion  to  an  aftonifhing  degree. 

To  this  end  I  procured  3  cylindrical  phials  blown  very  thin,  about  17  in¬ 
ches  in  height  and  4  in  diameter  :  after  thefe  were  coated  within  an  inch 
of  their  necks  with  fheet-lead,  I  put  into  each  50  pounds  of  leaden  fhot. 

I  chofe  this  form  for  the  glaffes,  that  the  matter  therein  contained  might 
be  expofed  under  as  large  a  furface,  as  could  conveniently  be  obtained. 

Thefe  glaffes  were  placed  near  each  other  in  a  convenient  part  of  my 
room,  and  did  communicate  with  each  other  by  means  of  a  fmall  iron 
rod  lying  upon  all  their  mouths,  and  touching  pieces  of  ftrong  wire  ftuck. 
into  the  fhot  contained  in  them  :  by  this  management  one  of  thefe  could 
not  be  eleCtrifed  without  communicating  with  the  reft.  The  leaden  coat¬ 
ings  of  thefe  glaffes  were  alfo  connected  together  by  fmall  wires,  all 
which  centered  in  one  tail  wire  *  fo  that,  when  the  matter  contained  in 

*  Art.  .9.  §  65. 
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thefe  3  glades  was  replete  with  Electricity,  which  was  done  by  a  wire 
from  the  gun-barrel  fattened  to  the  iron  rod  lying  upon  their  mouths, 
the  whole  quantity  of  Electricity  here  accumulated  might  be  difcharged 
at  once  by  touching  the  gun- barrel  with  an  iron  rod  fattened  to  the  tail 
wire.  When  the  glaffes  are  diffidently  elebtrifed,  if  the  room  is  dark, 
you  will  fee  brufhes  of  blue  dame  from  federal  parts  of  the  conducting 
wire  ;  and  thefe  indicate  the  proper  time  of  making  the  explofion.  Thefe 
glaffes,  from  the  thinnefs  of  their  fides,  and  from  the  weight  of  their 
leaden  diot,  are  very  liable  to  burft  •,  and  if  one  of  them  happens  to  have 
the  lead;  crack  in  any  part  of  it’s  furface,  which  is  under  the  lead,  none 
of  them  can  be  elebtrifed  ;  all  the  Eledlricity  palling  off  by  that  crack. 
The  elebtrical  explofion  from  2  or  3  of  thefe  glades  is  not  double  or  tre¬ 
ble  to  that  from  one  of  them ;  but  the  explofion  from  three  is  much 
louder  than  that  from  two,  that  from  two  much  louder  than  that  from  one. 

§  XI.  The  experiment  juft  mentioned  induced  me  to  imagine,  that  the  ex¬ 

plofion  from  thefe  phials  was  owing  to  the  great  quantity  of  non-eledtric 
matter  contained  in  them  :  and  whilft  I  was  conddering  of  fome  certain 
method  of  affuring  myfelf  whether  the  fabt  were  fo,  Dr  Bevis  informed 
me,  that  he  had  found  the  elebtrical  explofion  to  be  as  great,  as  when 
he  had  accumulated  the  Eledlricity  in  a  half  pint  phial  of  water,  by  the 
following  method.  He  covered  a  thin  plate  of  glafs,  of  about  a  foot 
fquare  on  both  Tides,  with  leaf-diver  ;  this  he  made  to  adhere  to  the 
glafs  with  very  thin  pafte.  A  margin  of  an  inch  was  left  on  both  fides  $ 
otherwife,  upon  eiebtrifying  this  plate,  the  Eledlricity  would  be  prevent¬ 
ed  from  being  accumulated  upon  one  of  it’s  furfaces,  by  being  propa¬ 
gated  from  the  diver  on  one  fide  to  that  of  the  other.  When  the  glafs 
plate  was  thus  prepared,  if  it  was  placed  upon  a  table  in  fuch  a  manner, 
that  when  fully  electrifed  by  a  wire  or  fueh-like  from  the  prime  conduc¬ 
tor,  a  perfon  touched  the  under  furface  with  a  finger  of  one  of  his  hands, 
and  brought  one  of  the  dngers  of  his  other  near  the  upper  furface  thereof, 
or  near  the  prime  condubtor,  he  was  fliocked  in  both  his  arms  and  acrofs 
his  bread.  The  fame  effebt  happened,  if,  when  this  plate  was  eledtrided 
in  the  before- mentioned  manner,  a  perfon  holding  it  in  his  hand  by  the 
margin,  and  without  touching  the  filver,  prefented  it,  even  fome  time 
after  it  had  been  taken  from  the  prime  condubtor,  to  another  perlon  who 
touched  the  under  furface  with  his  dnger,  and  held  it  there  till  he  touch¬ 
ed  the  upper  furface  with  a  finger  of  his  other  hand. 

§  XII.  This  experiment  was  fufficiently  convincing,  that  the  greatnefs  of  the 

elebtrical  explofion,  in  my  former  trials,  was  not  owing  folely  to  the  great 
quantity  of  non-elebtric  matter  contained  in  the  giaffes  ;  as  the  explo- 
fion  from  the  glafs  plate  filvered  was  occasioned  by  about  fix  grains  of 
filver,  upon  which  the  Eledlricity  was  accumulated ;  more  efpecially 
as  this  explofion  was  equal,  if  not  fuperior,  to  that  from  half  a  pint  of 
water  contained  in  a  thin  glafs  as  ufual,  under  the  mod  favourable  cir- 
cumftances. 
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As  each  of  the  furfaces  of  the  glafs  plate  juft  mentioned  meafured  64  §  XIII. 
fquare  inches,  I  was  defirous  of  purfuing  this  inquiry  further  ;  and  ac¬ 
cordingly  procured  a  cylindrical  glafsjar  blown  very  thin,  of  16  inches 
in  height,  and  18  inches  in  circumference.  This  I  caufed  to  be  covered 
both  within  and  without  with  leaf- filver,  to  within  an  inch  of  it’s  top. 

This  glafs  with  it’s  margin  made  very  clean  (upon  which  the  fuccefs  of 
the  experiment  confiderably  depends)  was  fully  ele&rifed  by  the  means 
of  a  piece  of  chain,  let  down  to  the  bottom  of  the  jar,  by  a  wire  from  the 
prime  conductor  ;  and  the  explofion  made  by  it’s  being  placed  upon  a 
plate  of  metal,  to  which  was  faftened  a  wire  connedled  to  an  iron  rod, 
and  this  rod  was  brought  near  fome  gilded  leather  lying  upon  the  prime 
conductor.  This  explofion  was  equal  to  that  from  the  3  glaftes  before- 
mentioned,  containing  1 50  pounds  of  leaden  ftiot  ^  though  here  the 
weight  of  the  filver  lining  the  internal  furface  of  the  glafs,  upon  which 
the  Eledlricity  was  accumulated,  did  not  exceed  30  grains.  So  much  of 
the  internal  furface  of  this  jar,  as  was  covered  with  filver,  amounted,  as 
the  furfaces  of  cylinders  are  as  their  length  multiplied  by  their  periphery, 
and  allowing  36  fquare  inches  for  the  bottom,  to  306  fqiiare  inches.  If 
this  explofion  was  made  in  a  dark  room,  the  corufcations  within  the  jar, 
at  the  inftant  of  the  explofion,  were  extremely  brilliant. 

When  this  jar  is  fully  eledfrifed,  if,  inftead  of  making  it  explode,  you 
only  bring  the  fhort  iron  rod,  with  which  the  explofion  is  ufually  made, 
near  a  piece  of  gilded  leather  lying  upon  the  prime  condu&or,  though 
not  near  enough  to  make  the  glafs  explode  at  once,  you  hear  the  Electri¬ 
city,  accumulated  within  the  jar,  efcape  with  a  noife  very  like  that  of  a 
fmall  heated  iron  bar  quenching  in  water. 

The  great  explofion  from  the  jar  before-mentioned,  when  fo  little  §  XIV. 
non-eledtric  matter  was  included  therein,  has  caufed  me  to  be  of 
opinion,  that  the  effedt  of  what  we  call  the  experiment  of  Leyden  is 
greatly  increafed,  if  not  principally  owing,  not  fo  much  to  the  quan¬ 
tity  of  non-eledtrical  matter  contained  in  the  glafs,  as  to  the  num¬ 
ber  of  points  of  non-electrical  contadl  *  within  the  glafs  and  the 

*  Bodies  having  the  power  of  readily  conducing  Electricity  feems  to  depend  very  lit¬ 
tle  upon  their  fpecific  gravicy  fimply  confidered  :  metals,  for  inftance,  and  water,  are  in  a 
great  degree  non-ele&rics,  and  confequently  conduit  Electricity  the  belt  of  any  fnbitances, 
that  have  yet  fallen  under  our  notice  ;  whereas  the  calces  of  metals,  though  very  denfe 
bodies,  and  very  greatly  more  fo  than  water,  prevent  in  a  great  degree  the  quick  propaga¬ 
tion  of  the  electrical  power  So  that  a  phial  coated  within  and  without  with  cerufe,  i.  e . 
the  calx  of  lead,  and  eleCtrifed,  did  not,  upon  the  application  as  ufual  of  one  hand  to  the 
external  furface  thereof,  and  touching  the  prime  conductor  with  the  other,  occafion  any 
ihock,  or  make  any  explofion  more  than  the  fimple  Broke  from  the  prime  conductor. 

The  fame  obfervation  holds  good  with  regard  to  red  lead,  litharge,  and  lunar  cauftic  or 
the  calx  of  filver,  none  of  which  fnap,  when  eleCtrifed  For  the  fame  reafon,  filings  of 
iron,  which  are  ruit/,  i.  e.  have  their  furfaces  converted  into  a  calx ,  are  muchlefs  proper 
to  be  put  in  glaftes  to  make  the  experiment  of  Leyden ,  than  thofe  that  are  not  ;  inafmucli 
as  theie  laft  cauie  a  much  louder  explofion  than  the  fir  ft.  The  making  ufe  of  rufty  filings 
of  iron  was  the  occafion  of  my  mentioning  in  my  fequel  §  16.  that  the  ftroke  from  thefe 
was  lefs  than  that  from  water  ;  the  contrary  of  which  I  afterwards  found  true,  when  fil¬ 
ings  of  iron  not  rufty  were  fubftituted. 
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denfity  *  of  the  matter  conftituting  thofe  points,  provided  this  matter 
be  in  it’s  own  nature  a  ready  condu&or  of  Electricity.  For  this  reafon  it 
is  prefumed,  that  fo  much  of  the  lead  contained  in  the  (hot  in  the  before- 
mentioned  experiment,  only  concurred  to  make  the  electrical  explofion, 
as  touched  the  internal  furface  of  the  giafs  :  as  a  great  part  of  this  fur- 
face  was  without  contad,  occafioned  by  fuch  of  the  fhot  as  prefented 
themfelves  thereto,  touching,  from  their  fpherical  figure,  only  in  one 
point,  there  confequently  remained  without  contad  comparatively  great 
fpaces  between  each  fhot.  This  defed  was  obviated  by  the  univerfal  con- 
tad  of  the  filver,  and  thereby  was  occafioned  the  greater  explofion. 

§  XV.  The  following  experiment  has  fome  relation  to  the  preceding.  If  a 

phial  of  warm  water,  without  being  coated  with  fheet-lead,  or  other 
non-electrical  matter,  is  eiectrifed  by  connecting  it  to  the  prime  conduc¬ 
tor  ;  and  a  ring  of  fmail  wire,  in  lieu  of  the  ulual  coating,  is  put  round 
this  phial,  the  wire  being  continued  of  a  fufficient  length  to  touch  the 
prime  conductor  *,  upon  difcharging  the  phial,  you  have  a  flight  explo¬ 
fion,  and  a  tiafh  of  fire  feems  at  that  inftant  to  fill  the  glais.  But  if 
this  experiment  is  made  in  a  very  dark  room,  and  with  great  attention, 
this  flaffi  in  the  phial  will  not  then  feem  to  proceed  from  the  whole  quan¬ 
tity  of  water  contained  therein  •,  but,  as  far  as  the  fuddennefs  of  the  ex- 
plofion  will  permit  the  eye  to  follow  it,  will  be  feen  to  occupy  only  the 
internal  furface  of  the  phial. 

§  XVI.  I  ordered  another  giafs  jar  as  large  as  poflible  to  be  blown,  fo  that  the 

giafs  thereof  might  be  very  thin  ;  and  after  many  attempts  of  the  glafs- 
makers  1  procured  one,  the  height  of  which  was  22  inches,  the  peri¬ 
phery  41.  This  was  covered  within  and  without,  leaving  a  margin 
of  an  inch  at  top,  with  leaf-brafs.  As  much  of  the  internal  furface  as 
was  covered  amounted  to  1129  fquare  inches.  But  the  difficulty  I  met 
with  in  procuring  this  giafs,  was  fufficiently  recompenfed  by  the  great 
increafe  of  the  explofion  therefrom,  when  fully  eiectrifed,  and  difcharged 
in  the  fame  manner  as  the  giafs  jar  before- mentioned.  The  report  was 
vafily  louder ;  all  the  attendant  ph<enemona  greatly  exceeded  any  thing 
of  this  kind  I  was  before  acquainted  with.  As  the  quantity  of  metal 
within  this  jar  did  not  exceed  2  drams,  this  experiment  gives  further 
weight  to  my  opinion  before- mentioned  §  14.  in  relation  to  the  manner 
of  increafing  the  effects  of  the  experiment  of  Leyden  ;  and  from  what 
the  phanemona  of  that  furprifing  experiment  principally  proceed  ;  viz, 
not  from  the  volume  of  the  prime  conductor,  nor  from  the  quantity  of 
non-electrical  matter  contained  in  the  giafs,  but  from  the  number  of 
points  of  non-electrical  contact  both  within  and  withoutfide  of  the  giafs, 
and  from  the  denfity  of  the  matter  conftituting  thofe  points. 

*  I  heretofore,  took  notice,  how  much  the  effect  of  this  experiment  depended  upon 
the  quantity  of  non-ele&ric  contact  upon  the  outfide  of  the  giafs. 

f  I  hough  the  denfity  of  the  matter  conftituting  thefe  points  proceeds  from  their  num¬ 
ber  in  a  mathematical  fenfe,  yet  in  a  popular  cne  I  take  the  liberty  to  diftinguilh  them. 
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It  muft  be  observed,  that,  ctctcvis  pavibusy  the  eledrical  explofion  is  § 
greater  from  hot  water  included  in  glaffes  than  from  cold  ;  and  from 
thefe  glals  jars  warmed  than  when  they  are  cold. 

The  explofions  from  the  large  glaffes  juft  mentioned  fully  eledrifed,  as  § 
well  as  from  fmall  ones  under  the  fame  circumftances,  will  not  be  confi- 
derable,  unlels  the  cucuit,  frequently  mentioned  in  my  writings  upon 
this  fubjed,  be  completed ;  that  is,  unlels  fome  matter,  noh-efedric  in 
a  confiderable  degree,  and  in  contad,  with  the  coatings  of  the  phials,  is 
brought  into  con  taut,  or  nearly  fo,  with  fuch  non-elcdncs  as  commu¬ 
nicate  with  the  matter  contained  in  the  phials  themfelves  When  indeed 
the  circuit  can  be  completed,  the  explofion  from  the  large  glaffes  is 
prodigious  ;  the  whole  quantity  of  Eledricity  therein  accumufated,  or 
nearly  fo,  being  difeharged  in  an  inftant.  But  the  fad  is  otherwife,  if 
the  circuit  is  not  completed,  and  the  iron  rod  in  the  mouth  of  one  of 
thefe  phials  is  touched  by  a  non-eledric  (the  hand  of  a  man,  for  inftance) 
not  in  contad  with  the  tail  wire :  for  then  there  will  be  no  explofion,  no 
ftiock  *,  but  the  perfon,  approaching  his  finger  near  the  iron  rod,  will 
fee  a  lucceftion  of  fmall  fparks,  more  intenfely  red  t}ian  that  large  one 
feen,  when  the  phials  explode  at  once ;  and  the  perfon  making  the  ex¬ 
periment,  will  feel  a  very  pungent  pain,  but  confined  to  that  fino-er 
which  touches  the  iron  rod.  This  fucceffion  of  fparks  continues,  until 
the  Eledricity  accumulated  in  the  phials  is  nearly  exhaufted.  So  that 
the  explofion  from  any  given  quantity  of  Eledricity,  accumulated  as  be¬ 
fore-mentioned,  is  greater  or  lefs  in  proportion  to  the  time  expended  in 
making  that  explofion  .  in  like  manner  as  a  given  quantity  of  grained 
gunpowder  rammed  hard  in  a  piftol,  is  almoft  inftantaneoufly  fired,  and 
that  with  a  great  report  *,  when  the  fame  quantity  of  gunpowder  rubbed 
fine,  and  rammed  hard,  takes  a  confiderable  time  in  burning;  as  a  fauib 
and  makes  no  explofion.  &  4 

ft  he  caufts  why  the  charged  phial  will  not  explode  quick,  without  § 
the  Eledricity  therein  deferibing  a  circuit  through  fubftances  non-eledric  * 
in  a  great  degree,  may  be  very  difficult  to  be  affigned.  It  is  fufficient 
for  us  in  the  prefent  inquiry  to  be  affured  of  it’s  being  a  certain,  an  in¬ 
variable  law  :  and  in  order  to  prove,  that  the  Eledricity,  upon  the  ex¬ 
plofion,  paffes  with  it’s  whole  force  through  the  circuit  of  non-eledrics, 
contrary  to  what  has  been  luggefted,  I  made  the  following  experiment. 

I  procured  2  fmall  fquare  iron  bars,  of  about  14  incheslong  :  an  inch  § 
at  each  end  of  thefe  I  caufed  to  be  bent  at  right  angles.  Theft  iron  bars 
were  fupported  in  fuch  manner  (by  fubftances  whether  originally-elec- 
tric,  or  not,  was  no  ways  material)  that  each  of  their  ends  came  within 
about  To  of  an  inch  of  fome  warm  fpirit  of  wine,  or  effence  of  lemons, 
in  4  fpoons  placed  upon  a  table.  I  then  lufpended  a  common  coated  phial 
filled  with  filings  of  iron  to  the  gun-barrel,  the  tail  wire  of  which  reached 
to  a  table  at  a  few  feet  diftance,  and  was  placed  under  a  brafs  weight 
which  fupported  the  handle  of  the  firftof  the  fpoons :  over  this  fpoon, 
at  the  diftance  juft  mentioned,  I  placed  one  of  the  fquare  iron  bars  and 
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at  it’s  other  end  was  placed  another  fpoon  :  this  fecond  fpoon  touched 
the  handle  of  the  third,  which  was  placed  under  one  end  of  the  other 
fquare  bar,  whofe  other  end  came  near  to  the  fpirit  in  the  fourth  fpoon, 
the  handle  of  which  lay  upon  a  weight  *  and  under  this  was  placed  a 
wire  connected  to  the  fhort  iron  rod,  with  which  the  explofion  was 
made,  when  the  coated  phial  was  charged.  When  the  phial  was  well 
charged,  if  the  fpirit  of  wine  fent  forth  vapours,  and  the  iquare  iron  bars 
were  at  a  proper  diftance  from  it;  upon  making  the  explofion  at  the 
gun-barrel  the  Eledfcricity  fnapped  between  the  fpirit  and  the  iron  bars, 
and  the  fpirit  was  fet  on  fire  at  the  fame  inftant  in  all  the  fpoons.  It 
fometimes  happened,  that  fome  of  them  only  were  fired.  If  the  iron  bars 
were  too  near  the  fpirit,  it  was  not  fired,  though  the  circuit  was  com¬ 
pleted  •,  becaufe  then  no  eledtrical  flame  fnapped  between  the  rods  and 
fpirit  ;  that  effedt  happening  only,  when  the  : parts  of  the  non-elec¬ 
trics  deferibing  the  circuit  are  not  in  immediate  contadl  *,  on  the  other 
hand,  if  the  fpace  left  between  the  bars  and  fpirit  was  too  great,  the 
circuit  could  not  be  compleated,  and  there  would  be  no  explofion 

This  experiment  will  feem  more  furpriflng  in  the  following  manner. 
When  the  apparatus  is  difpofed  of  as  before,  the  tail  wire  from  the 
coated  phial,  before  it  reaches  to  the  table,  is  fattened  to  an  iron  rod 
Handing  in  a  pail  of  water :  another  iron  rod  is  likewife  placed  in  the 
fame  pail  of  water,  and  a  wire  from  this  laft  reaches  under  the  weight, 
which  fupports  the  firft  of  the  before- mentioned  fpoons.  From  beneath 
the  weight  which  fupports  the  handle  of  the  fourth  fpoon,  a  wire  reaches 
to  an  iron  rod  (landing  in  a  fecond  pail  of  water,  in  which  is  placed  alfo 
another  iron  rod,  to  which  is  fattened  another  wire  connedted  with  the 
(hort  iron  rod,  which  is  employed  to  make  the  explofion  When, 
with  this  difpoiition  of  the  apparatus ,  the  charged  phial  is  caufed  to  ex¬ 
plode,  the  fpirit  or  eflence  of  lemons  in  fome  or  all  of  the  fpoons  is  fet 
on  fire ;  to  accomplifh  which,  the  Eledlricity  mutt:  necettarily  pafs 
through  one  of  the  pails  of  water,  and  pofiibly  through  both*  But  here 
it  mutt:  be  underftood,  that  the  pails  of  water  ftand  upon  a  dry  wooden, 
floor  ;  for  if  they  Itand  upon  one  that  is  wet,  or  upon  the  ground,  the 
circuit  will  be,  for  reafons  frequently  mentioned  in  the  courfe  of  thefe 
inquiries,  completed  between  the  two  pails,  where  the  non-eledtric  mat¬ 
ter  is  continuous,  and  be  prevented  from  palling  by  the  (boons  where  it 
is  not  fo  ;  and  this  will  defeat  the  fuccds  of  the  experiment.  The  num¬ 
ber  of  fpoons  in  the  manner  before-mentioned,  and  their  diflance  from 
each  other,  may  be  varied  as  far  as  is  thought  neceflary.  The  circuit 
may  likewife  be  diredted  through  any  number  of  men,  provided  that 
each  of  them  holds  in  one  of  his  hands  a  fpoonful  of  warm  fpirit,  and 
brings  one  of  the  fingers  of  his  other  hand  at  the  proper  diftance  to  the 
fpirit  held  in  the  hand  of  the  perfon  next  him  :  by  thefe  means  the  ex¬ 
plofion  of  the  charged  phial  will  fet  on  fire  the  fpirit  in  feveral  of  the 
fpoons  at  the  fame  time,  provided  the  perfons  employed  hold  their 
hands  fufficiently  fteady. 
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This  experiment  exhibits  new  and  unexpected  phenomena  :  in  all  the  S  XXII. 
experiments  to  kindle  inflammable  fubflances  by  Electricity  hitherto  at¬ 
tempted  both  here  and  abroad,  either  the  fpirit  or  the  non-eleCtric,  where¬ 
with  it  was  intended  to  be  fet  on  fire,  were  placed  upon  originally-eleCtrics. 

But  here,  on  the  contrary,  although  both  one  and  the  other  are  placed 
upon  non-eleCtrics,  we  fee  the  fame  effect  produced.  Nor  is  the  elec¬ 
trical  power  lefiened,  by  exciting  feveral  different  quantities  of  flame ; 
in  doing  which,  it  paffes  fo  quick  as  to  prevent  the  poffibiiity,  in  feveral 
fpoonfuls  of  fpirit,  fired  by  the  fame  operation,  of  determining  which 
of  them  was  on  fire  firft  :  And  though  we  know  from  it’s  effects,  that 
the  hleCfricity  goes  through  the  whole  circuit  of  non-eleCtrics  with  it’s 
whole  vigour,  itJs  progrels  is  fo  quick  as  not  to  affeCf,  by  attracting  or 
other  wife,  light  fubflances  dilpofed  very  near  the  non- eleCtrics,  through 
which  it  muff  necefiarily  pafs. 

I  would  here  recommend  to  thofe  gentlemen  of  the  Royal  Society  y who  §  XXIII. 
laft  fummer  meafured  the  refpeCtive  velocities  of  EleClricity  and  Sound, 
a  proo  fs  of  this  fort  to  be  executed  at  a  proper  time  ;  whereby  they 
would  be  able  to  a  very  great  nicety  to  afeertain  the  abfolute  velocity  of 
EleCtricity.  For  fit  may  be  contrived,  that  a  man  may  be  placed  in  the 
fame  room  with  the  electrifying  machine,  taking  hold  of  a  wire  in  each  of 
his  hands  :  thefe  wires  may  be  fo  managed,  that  by  means  of  the  eleCtricai 
circuit,  the  man  holding  them  may  be  made  fenfible  of  the  eleCtricai 
commotion,  even  under  the  eye  of  an  obferver  at  the  machine  ;  though 
before  the  EleCtricity  can  arrive  at  the  perfon  holding  the  wires,  it  will 
be  obliged  to  pafs  through  whatever  large  fpace  fhall  be  thought  conve¬ 
nient  for  the  obfervation.  The  time  then  fpent  between  the  explofion  of 
the  charged  phial,  and  the  perfon  holding  the  wires  feeling  the  electrical 
x  commotion,  will  give  the  abfolute  velocity  of  Electricity  to  great  ex- 
actnefs  *. 

As  my  inquiries  upon  the  fubject  of  Electricity  have  always  tended  as  §  XXIV. 
much  as  poflible  to  the  analyfis  thereof,  I  have  often  obferved,  that  if, 
when  the  electrifying  machine  ftands  upon  the  floor,  the  globes  thereof 
are  rubbed  with  their  cufhions,  or  with  hands  covered  with  originally- 
electrics  of  a  fufficient  thicknefs,  and  perfectly  dry,  no  Electricity  will 
be  perceptible  upon  the  touch  of  a  gun-barrel  fufpended  in  filk  lines,  and 
touching  the  globe  in  motion,  or  upon  the  touch  of  any  other  fubflances 
fypported  by  electrics  per  fe  \  or,  in  other  words,  there  will  be  no  ac- 
cumulatiQn  of  Electricity.  The  only  originalJy-electrics  fit  for  this  ex¬ 
periment  (as  all  unctuous  fubflances,  as  wax,  refin,  and  fueh-like,  though 
electrics  per  fe ,  by  flicking  to  the  outfide  of  the  glafs  render  it  unfit  to 
excite  Electricity  from  other  bodies)  are  to  be  obtained  from  the  animal 
kingdom  :  and  of  thefe  only  fuch  as  do  not  partake,  from  their  manu¬ 
facture  or  otherwife,  of  any  non-electric  fubflances.  T  hofe  of  this  iort, 

*  This  has  been  fince  put  in  exeecution.  See  the  preceding  Art. 
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which  I  have  tried,  and  always  with  the  fame  fuccefs,  when  perfectly 
dry,  have  been  filk  (woven  or  not),  velvet,  hair-cloth,  woollen-cloth, 
and  the  dry  fkins  of  rabbets  d relied  in  their  fur  ;  and  the  event  has 
been  the  fame,  whether  thefe  fubftances  have  been  rubbed  under 
a  greater  or  a  lefs  degree  of  friction  :  and  fcarce  any  Electricity  has 
been  perceptible,  when  thofe  parts  of  thefe  fubftances,  which  immedi¬ 
ately  are  in  contact  with  the  globes,  have  been  rubbed  over  with  dry 
chalk,  a  non-electric  fubftance.  But  the  fuccefs  is  different,  when  thefe 
originally-electric  fubftances  have  lain  in  damp  places,  or  have  been  held 
over  the  (team  of  warm  water  ;  becaufe  then  the  water  imbibed  by 
thefe  fubftances,  ferves  as  a  canal  of  communication  to  the  Electricity  be¬ 
tween  the  hands  or  cufhions  and  the  globes  in  the  fame  manner,  as  the 
air,  replete  with  vapours  in  damp  weather,  prevents  the  accumulation 
of  Electricity  in  any  confiderable  degree,  by  conducting  it  as  fall  as  ex¬ 
cited  to  the  neareft  non-electrics.  On  the  contrary,  moft  fubftances  of 
the  vegetable  kingdom,  whofe  form  makes  them  fit  for  this  treatment, 
though  made  as  dry  as  poftible,  furnifh  Electricity,  though  in  different 
quantities.  I  have  tried  hemp,  linnen-cloth  of  various  kinds,  paper 
both  of  linnen  and  hemp,  cotton  in  the  wool,  fuftian,  cotton-velvet, 
and  many  others  of  this  clafs.  I  have  covered  at  one  time  the  cufhion, 
with  which  I  rubbed  a  globe,  with  eight  lamina  of  fheet-lead,  and  have 
excited  Eledlricity  from  that  metal :  and  however  improper  a  deal-board 
may  feem  for  the  purpofe  of  rubbing  a  globe,  I  have  more  than  once 
accumulated  Eledtricity  from  that,  though  it’s  fubftance  has  the  appear¬ 
ance  of  being  much  lefs  fit  than  every  one  of  the  originally-eledtrics  I 
mentioned  before. 

To  the  dodrine  here  laid  down  it  may  be  objected,  that  leather  is  an 
animal  fubftance,  which,  though  perfectly  dry,  excites  Electricity  the 
ftrongeft  of  all  the  fubftances  hitherto  difcovered  *,  that  dry  leather  ought 
to  be  confidered  as  an  originally-electric  ;  and  therefore,  according  to  the 
rule  before- mentioned,  ftiould  not  furnifh,  from  rubbing  the  globe 
therewith,  any  Electricity  at  all.  To  this  I  anfwer,  that  though  the 
dry  fkins  of  animals  are  electrics  Je>  dry  leather  is  far  from  being  fo  ; 
and  this  is  owing  to  the  vaft  quantities  of  reftringent  vegetable  fubftan¬ 
ces  imbibed  by  the  fkins  throughout  their  whole  contexture  in  the  ope¬ 
ration  of  tanning  in  fome  fpecies  of  leather,  and  of  faline  fubftances, 
iuch  as  alum,  in  others  •,  both  which  fubftances  are  non-electric,  and  of 
thefe  leather  very  confiderably  partakes :  for  by  thefe  the  hides  and 
fkins  of  animals  (and  any  mufcle  of  their  bodies  is  liable  to  the  fame 
treatment),  which  otherwife  are  as  putrefcent  as  any  part  of  their  bodies 
loever,  are  made  So  laft  through  many  ages,  and  be  fubfervient  to  many 
valuable  purpofes  of  life.  The  fame  conclufion  muft  be  drawn  con¬ 
cerning  hats,  which,  tho’  made  of  the  hair  of  animals,  furnifh  Elec¬ 
tricity,  though  but  in  a  final!  degree  :  and  this  is  occafioned  by  the  mu¬ 
cilaginous  and  gummy  fubftances  made  ufe  of  by  the  Hatmakers,  to 
give  their  manufacture  a  fuitable  ftiffnefs. 
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From  what  I  have  advanced  §  XT.  XII.  XIII.  XIV.  XV.  XVII.  it}  XXVI. 
may  poflibly  be  conjectured,  that  the  electrical  effluvia  occupy  only  the 
furfaces  of  bodies  electrifed  ;  as  we  there  found,  that  a  very  fmall  quan¬ 
tity  of  matter,  diftributed  under  a  very  large  furface,  would  occafion  a 
greater  accumulation  of  Electricity,  than  a  very  much  more  confiderable 
quantity  of  matter  under  a  lefs.  But  that  the  Electricity  occupies  the 
whole  mattes  of  bodies  electrifed,  and  pattes  through  their  conftituent 
parts,  is  clearly  demonitrated  by  the  following  experiments. 

When  I  firft  engaged  in  thefe  inquiries,  to  adure  myfelf  of  this  faqt,  §  XXVII. 

I  enveloped  an  iron  rod  about  3  Feet  in  length  with  a  mixture  of  wax 
and  refin,  leaving  free  from  this  mixture  only  one  inch  at  each  end. 

This  iron  was  warmed,  when  thus  fitted,  that  the  whole  of  it’s  furface, 
where  it  was  intended,  might  be  covered.  This  rod,  when  electrifed  at 
one  of  it’s  ends,  fnapped  as  ftrongly  at  the  other,  as  though  it  was 
without  the  wax  and  refin.  This  could  not  have  happened  from  the 
Electricity’s  patting  along  the  furface  of  the  iron  rod,  becaufe  there  i.t 
was  prevented  by  the  originally-electrics,  and  confequently  muft  of  ne- 
cefljty  pafs  through  $t>  .  ■  ~  - 

A  phial  of  water,  in  the  experiment  of  Leyden ,  can  be  electrifed,  and  §  XXVIII. 
may  be  caufed  to  explode,  though  the  wire,  touching  the  water  in  the 
phial  in  making  that  experiment,  be  run  through  a  wax  ftopple,  exactly 
fitted  to  the  mouth  of  the  phial.  * 

I  caufed  aglafs  tube,  open  at  each  end,  and  about  2  feeti  long,  to  be  }  XXIX. 
capped  with  brafs  cemented  to  the  ends  of  the  tube.  In  the  centre  of 
each  of  thofe  caps  was  fattened  a  {lender  brafs  rod ;  and  thefe  were  dif- 
pofed  fo  in  the  tube  as  to  come  within  half  an  inch  of  each  other.  When 
the  tube  was  properly  fufpended  in  filk  lines  with  one  of  it’s  extremi¬ 
ties  near  a  glafs  globe  in  motion,  the  brafs  work  at  both  ends  fnapped 
equally  ftrong.  As  the  Electricity  could  not  pafs  along  the  furface  of 
this  tube  warmed  and  wiped  clean,  this  effect  could  not  have  happened, 
unlefs  the  Electricity  pervaded  the  fubftance  of  the  brafs  caps.  Upon 
touching  the  brafs  at  the  end  of  the  tube  moft  remote  from  the  electri¬ 
fying  machine,  the  fnaps  from  one  of  the  brafs  rods  within  the  tube  to 
the  other  were  feen  to  correfpond  with  the  fnaps  without.  More  expe¬ 
riments  of  this  kind  might  be  added,  but  thefe,  I  prefume,  are  fuffici- 
ent  to  fhew,  that  the  Electricity  occupies  the  whole  mattes  of  non-elec¬ 
tric  bodies  electrifed.  That  the  Electricity  pattes  through  originally- 
electrics  to  a  certain  thick nefs  I  took  notice  of  in  a  paper  I  did  myfelf 
the  honour  to  communicate  in  Feb.  1745. 

I  fhall  forbear  at  prelent  to  lay  before  you  a  feries  of  experiments,  in  }  XXX, 
vacuo  ;  from  the"  comparifon  of  which,  with  the  experiments  in  open. air 
it  appears,  that  our  atmofphere,  when  dry,  is  the  agent,  whereby,,  with 
the  aflittance  of  other  ekCtncsy>£r  fe ,  we  are  enabled  to  accumulate  Elec¬ 
tricity  in  and  upon  non  eleCtrics  •,  that  is,  to  communicate  to  them  a 
greater  quantity  of  Electricity  than  they  naturally  have  :  from  hence 
alfo  we  fhall  fee,  that,  upon  the  removal  of  the  air,  the  Electricity  per¬ 
vades 
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vades  the  vacuum  to  a  confiderable  didance,  and  manifefts  it’s  effects 
upon  any  non-eledrics*  which  terminate  that  vacuum :  and  by  thefe 
means  that  originally-eledric  bodies,  even  in  their  mod:  perfed  date,  put 
on  the  appearance  of  non-eledrics,  by  becoming  the  condudors  of  Elec¬ 
tricity.  But  thefe  matters  may  pofiibly  be  the  fubjed  of  a  future  ccm- 
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mumcation. 

29.  For  feveral  years  pad  Eledricity  has  been  my  chief  occupation. 
Lad  dimmer  I  read  3  Memoirs  at  our  weekly  meetings,  which  contained 
many  particulars  on  this  fubjed  :  but  as  thele  were  matters  of  mere  cu~ 
riofity,  and  of  no  real  ufe,  they  almod  tired  out  my  patience.  I  now 
fend  you  fome  experiments,  which  I  made  during  the  vacation,  which 
leem  to  promife  at  lead  the  being  of  fome  fervice-,  but  of  this  you  will 
be  the  bed  judge.  I  will  defcribe  them  in  the  fame  order  as  I  made 
them,  and  to  which  I  was  not  led  by  mere  accident.  You  know,  that 
when  a  vedel  full  of  liquor,  which  runs  out  through  a  pipe,  is  eiedri- 
fied,  the  eledrified  jet  or  dream  is  thrown  farther  than  ufuai,  and  is  di¬ 
verged  into  feveral  divergent  rays,  much  in  the  fame  manner  as  the  wa¬ 
ter  poured  out  from  a  watering  pot.  Every  body  atfird  fight  will  judge, 
that  the  dream  is  accelerated,  and  that  the  eledrified  vedel  will  foon  be 
empty.  I  was  unwilling  to  rely  on  the  fird  appearances,  and  therefore 
refolved  to  afcertain  the  fad,  by  meafuring  the  time,  and  the  quantity 
of  the  liquor  running  out.  And  in  order  to  know  if  the  acceleration,  fup- 
pofing  there  was  any,  was  uniform,  during  the  whole  time  of  the  running 
out,  I  made  ufe  of  vefiels  of  different  capacities,  terminating  in  pipes  of 
different  bores,  from  3  lines  diameter  to  the  fmalled  capillaries :  and 
I  give  you  in  grofs  the  refult  of  upwards  of  100  experiments,  as  it  is 
not  fo  eafy  a  talk  to  draw  a  fafe  conclufion,  as  may  at  fird  be  ima¬ 
gined. 


1 .  The  eledrified  dream,  though  it  divides,  and^carries  the  liquid  farther, 
is  neither  accelerated  nor  retarded  fenfibly,  when  the  pipe,  through 
which  it  iffues,  is  not  lefs  than  a  line  in  diameter.» 

2.  Under  this  diameter,  if  the  tube  is  wide  enough  to  let  the  liquid  run 
in  a  continued  dream ;  the  Eledricity  accelerates  it  a  little,  but  lefs 
than  a  perfon  would  believe,  if  he  judged  by  the  number  of  jets  that 
are  formed,  and  by  the  didance  to  which  it  fhoots. 

3.  If  the  tube  is  a  capillary  one,  from  which  the  water  ought  naturally  to 
flow,  but  only  drop  by  drop,  the  eledrified  jet  not  only  becomes  con¬ 
tinued  and  divided  into  feveral,  but  is  alfo  confiderably  accelerated  *, 
and  the  fmaller  the  capillary  tube  is,  the  greater  in  proportion  is  this 
acceleration. 

4.  And  fo  great  is  the  effed  of  the  eledrical  virtue,  that  it  drives  the  li¬ 
quid  out  of  a  very  fmall  capillary  tube,  through  which  it  had  not  before 
the  force  to  pals,  and  enables  it  to  run  out  in  cafes,  where  there  would 
not  otherwife  have  been  any  difcharge. 
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Thefe  kfl  faCts  have  ferved  as  a  bafis  to  my  inquiries.  I  confidered 
all  organized  bodies  as  affemblages  of  capillary  tubes,  filled  with  a  fluid 
that  tends  to  run  through  them,  and  often  to  iffue  out  of  them.  In  con- 
fequence  of  this  idea,  I  imagined,  that  the  electrical  virtue  might  poflibly 
communicate  fome  motion  to  the  fap  of  vegetables,  and  alfo  augment 
the  infenfible  perfpiration  of  animals.  I  began,  by  fome  experiments, 
the  refult  of  which  confirmed  my  notions.  I  eleCtrified,  for  4  or  5 
hours  together,  fruits,  green  plants,  and  fponges  dipped  in  water, 
which  I  had  carefully  weighed  ;  and  I  found,  that,  after  this  experiment, 
all  thefe  bodies  were  remarkably  lighter  than  others  of  the  fame  kind, 
weighed  with  them,  both  before  and  after  the  experiment,  and  kept  in 
the  fame  place  and  temper.  .1  alfo  eleCtrified  liquors  of  all  forts  in  open 
veffels;  and  I  remarked,  that  the  electrification  augmented  their  evapo¬ 
ration,  in  fome  more,  in  others  lefs,  according  to  their  different  natures. 
Wherefore  I  took  2  garden-pots,  filled  with  the  fame  earth,  and  fowed 
with  the  fame  feeds-,  I  kept  them  conftantly  in  the  fame  place,  and  took 
the  fame  care  of  them,  except  that  one  o£the  two  was  eleCtrified  for  15 
days  running,  tor  2  or  3,  and  fometimes  4  hours  a  day.  This  pot  always 
Ihewed  it’s  feeds  raifed  two  or  three  days  looner  than  the  other,  a  greater 
number  of  fhoots,  and  thofe  longer,  in  a  given  time  :  which  makes 
me  believe,  that  the  eleCtrical  virtue  helps  to  open  and  difplay  the  germs 
and  facilitates  the  growth  of  plants.  I  advance  this,  however  only  as  a 
conjecture,  which  deferves  further  confirmation  :  as  the  feafon  was  al¬ 
ready  too  far  advanced,  to  allow  me  to  make  as  many  experiments  as  I 
could  have  wifhed  :  but  here  are  yet  other  faCts,  of  which  I  have  a 
greater  certainty,  and  which  are  not  lefs  intereffing. 

I  chofe  feveral  pairs  of  animals  of  different  kinds,  cats,  pigeons,  chaf¬ 
finches,  fparrows,  &V.  I  put  them  all  into  feparate  wooden  cages,  and 
then  weighed  them.  J  eleCtrified  one  of  each  pair  for  5  or  6  hours  to** 
gether:  then  I  weighed  them  again.  The  cat  was  commonly  65  or  70 
grains  lighter  than  the  other  •,  the  pigeon  from  35  to  38  grains  ;  the 
chaffinch  and  fparrow  6  or  7  grains  :  and  in  order  to  have  nothing  to 
charge  upon  the  difference  that  might  arife  from  the  temperament  of  the 
individual,  I  again  repeated  the  fame  experiments,  by  eleCtrifying  that 
animal  of  each  pair,  which  had  not  been  eleCtrified  before ;  and  not- 
withftanding  feme  fmall  varieties  which  happened,  the  electrified  animal 
was  conftantly  lighter  than  the  other  in  proportion. 

Electricity  therefore  increales  the  inlenfible  perfpiration  of  animals  : 
but  in  what  proportion  ?  In  the  ratio  of  their  bulks,  or  in  that  of  their 
lurtaces  ?  Neither  of  the  one  or  the  other,  ftrictly  fpeaking,  but  in  a 
ratio  much  more  approaching  to  the  latter  than  to  the  former.  So  that 
there  is  no  room  to  apprehend  that  a  human  perfon  electrified  would  lofe 
near  a  50th  part  of  his  weight,  as  it  appeared  to  me  that  it  happened  to 
one  fort  of  bird  ;  nor  the  140th  part,  as  to  the  pigeon,  &c.  All  that  I 
have  been  hitherto  able  to  learn  upon  this  head,  is,  that  a  young  man  or 
woman,  from  20  to  30,  being  electrified  during  5  hours,  loft  feveral 
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ounces  of  their  weight,  more  than  they  were  wont  to  lofe,  when 
they  were  not  electrified.  Thefe  laft  experiments  are  difficult  to  purfue 
with  exactnefs  *,  becaufe  the  cloathing,  which  cannot  ftrictly  be  compar¬ 
ed  to  the  hair  or  feathers  ©f  animals,  retains  a  good  ifiare  of  the  per- 
fpired  matter,  and  hinders  one  from  forming  a  good  judgment  of.  the 
whole  effect  of  the  electrical  virtue. 

This  forced  electric  perforation  is  very  naturally  accounted  for,  if.  we. 
confider,  that  the  electrical  matter  pervades  the  interior  parts  of  bodies, 
and  that  it  vifibiy  darts  from  within  outward  :  for  it  is  very  plain,  that 
thefe  electrical  emanations  muff  carry  with  them  whatever  they  find  in 
the  final!  veffels,  thro*  which  they  are  feen,  or  at  lead;  are  known,  to 
iffue. 

This  explanation  will,  in  my  opinion,  occur  to  every  one,  who  has 
feen  the  principal  phenomena  of  Electricity.  But  how  fhall  we  account 
for  all  the  following  effects  ?  All  thofe  animals,  whofe  perfpiration  is  in- 
creafed  upon  their  being  electrified,  all  thofe  feeds,  which  fhootand  grow 
quicker  •,  all  thofe  liquors,  which  evaporate  *,  all  that  acceleration  of  li-. 
quids  flowing  thro’  tubes ♦,  all  thofe  particulars,  1  fay,  happen  in  the 
lame  manner,  when,  inftead  of  electrifying  thofe  bodies  themlelves,  they 
are  only  held  near  electrical  bodies  of  a  pretty  large  bulk.  The  notion 
which  I  have,  for  thefe  3  years  paft,  formed  of  Electricity,  not  only  af¬ 
fords  me  an  explication  of  this,  as  Ample  as  the  former,  but  I  venture 
to  fay,  it  was  this  fame  notion,  that  led  me  to  the  experiments,  and 
made  me  even  forefee  their  fuccefs. 

I  am  not  only  fatisfied  of  the  exiflence  of  an  effluent  electric  matter, 
which  all  the  world  allows,  and  which  fhews  itfelf  1000  ways  but  many 
convincing  reafons  have  alfo  affured  me,  that  there  is,  round  every  elec¬ 
trified  body,  an  affluent  matter,  which  comes  to  it  not  only  from  the 
ambient  air,  but  likewife  from  all  the  other  bodies,  whether  folid  or  fluid, 
that  are  round  about,  and  within  a  certain  diftance  of  it.  If  thefe  lur- 
rounding  bodies  are  of  a  Ample  nature,  as  a  ftone,  a  piece  of  iron,  &V. 
nothing  iffues  from  them  but  pure  electrical  matter  :  but  if  they  are  ani¬ 
mals,  plants,  or  fruits,  or,  in  a  word,  any  organized  bodies,  or  fuch,  in 
the  pores  of  which  there  is  any  fubftance  capable  of  giving  way  to  the 
impulfes  of  the  electric  matter ;  this  matter  will,  in  iffuing  forth  with  the 
great  rapidity,  which  it  is  known  to  have,  carry  along  with  it  whatever 
it  finds  moveable  enough  to  be  difplaced  by  it-,  and  by  fo  much  will  the 
weight  of  the  body  be  diminifhed  ;  the  fame  effect  being  here  produced 
by  the  affluent  matter,  as  is  produced  on  electrified  bodies  by  the  effluent. 
If  you  will  pleafe  to  read  over  my  effay,  what  I  advance  will  be  better 
underftood.  The  increafe  or  diminution  of  perfpiration  is  not  a  matter 
ot.  indifference  to  the  animal  oeconomy  :  this  new  method  of  increafing 
it  at  will  may  polfibiy  prove  of  ufe  ;  it  is  neither  inconvenient  nor  dan¬ 
gerous and  neither  I  myfelf,  nor  any  body  elfe  of  thofe  on  whom  I 
rnade  my  experiments,  fuffered  even  the  leaft  inconveniency  from  it.  One 
feels  neither  motion  nor  heat  differing  from  that  of  the  natural  ftate.  Nor 
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did  the  animals  give  any  fignsof  uneafinefs,  while  they  were  elctrifying:  a 
little  wearinefs,  and  a  better  appetite,  were  the  only  effects  we  ever  perceived. 

As  to  the  facility  of  applying  this  method,  ’tis  well  known  that  the 
electrical  virtue  is  eafily  tranfmitted  a  good  way  off  by  chains,  &V.  ;  and 
one  may  eafily  imagine,  that  an  eafy  chair,  or  even  a  bed,  fufpended  or 
fupported  in  a  proper  manner,  will  put  the  mofl  infirm  perfons  in  a  fi- 
tuation  to  be  very  commodioufly  electrified.  But  as  there  is  no  neceflity 
to  electrify  them  actually,  it  will  become  eafier  flill  •,  for  nothing  more 
will  be  requifite,  than  to  place  near  them  a  bafket  of  old  iron  rendered 
electrical.  The  commoneft  degree  of  fagacity  will  fuffice  to  put  this 
method  in  practice,  whenever  it  is  found  to  be  ufeful. 

I  fhall  obferve  further,  that,  when  I  electrify  an  animal,  I  render  his 
perfpiration  more  copious ;  and  this  effect  is  univerfal  thro5  every  part 
of  it.  When  I  only  place  it  near  an  eledtrified  body,  it  perfpires  as  much. 
But  is  it’s  whole  body  equally  fenfible  of  this  effedl?  I  mean,  what  exhales 
in  confequence  of  the  Eledlricity,  does  it  iffue  from  every  part  of  his 
furface  ?  I  believe  it  does  not  and  that  for  thefe  reafons. 

If  it  be  the  eledlrical  matter  of  the  fkin  that  drives  out  the  matter  of 
perfpiration,  by  rufhing  towards  the  electrified  body,  it  is  natural  to  think, 
that  this  effeCt  takes  place  only  in  the  part  out  of  which  the  eleCtrical 
matter  iffues  :  thus  the  perfpiration,  which  is  electrically  forced  out, 
ought  to  iffue  from  thofe  parts  only,  which  are  the  mofl  directly  applied 
toward  the  electrical  body.  Let  us  confirm  this  by  experiments. 

To  an  electrified  body  I  apply  a  veffel  full  of  liquor,  which  iffues  drop 
by  drop  thro5  feveral  little  tubes  placed  in  different  parts  of  it’s  circum¬ 
ference  :  thefe  drops  become  continued  flreams,  and  are  accelerated,  as 
if  the  veffel  had  been  electrified  :  but  this  effect  is  obfervable  on  that 
fide  only  which  faces  the  electrified  body. 

I  moiflen  a  thick  fponge  with  water,  and  cut  it  in  two  :  I  weigh  thefe 
two  halves  feparately  *,  I  join  them  again,  and  place  the  whole  near  a  large 
electrified  body,  fo  as  to  make  one  half  of  the  fponge  face  the  body  di¬ 
rectly,  and  the  other  the  contrary  way.  After  an  electrification  of  5  or 
6  hours,  that  half,  which  faced  the  electric  body,  was  found  to  be  ligh¬ 
ter  than  the  other,  t$c. 

Wherefore  I  think  I  have  good  grounds  to  believe,  that  a  man,  who 
prefents  a  fhoulder,  or  one  fide  of  his  head,  to  a  large  electrified  body, 
perfpires  more  thro5  that  part  than  thro’  any  other.  Add  to  this,  that 
fince  thefe  animals,  which  I  caufed  to  perfpire  in  this  lafl  manner,  and 
which  had  but  one  fide  of  their  bodies  expofed  to  the  Electricity,  lofl  as 
much  of  their  weight,  as  the  others  which  were  throughly  electrified  ; 
it  follows,  that  they  perfpired  as  plentifully  thro’  the  expofed  part,  as  the 
others  thro’  the  whole  body.  Whence  we  may  infer,  that,  of  the  two 
methods,  which  I  propofe  for  augmenting  infenfible  perfpiration,  the 
latter  is  the  mofl  powerful,  and  mofl  proper  to  remove  obflructions  from 
the  pores,  or  to  fcour  them  of  any  noxious  humours  which  they  may 
happen  to  contain. 

VOL.  X.  Partii.  Ddd  30.  The 
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go.  The  Abbs  Nolet  *,  takes  notice,  that  he  was  led  to  his  inquiries» 
from  the  acceleration  which  (he  found  from  a  great  number  of  experi¬ 
ments)  was.  given  to  the  motion  of  fluids  thro’  capillary  tubes,  upon 
their  being  electrified.  As  I  formerly  made  feveral  experiments  on  this 
fubject,  I  fhall  fubmit  it  to  your  confideration,  whether  the  following 
oblervations  on  thofe  experiments  may  deferve  the  notice  of  thisijluftri- 
ous  Society.  In  which  I  have  principally  endeavoured  to  prove,  that  the 
acceleration  of  the  motion  of  fluids  thro’  capillary  tubes  orfyphons,  is 
not  barely  owing  to  their  being  electrified,  but  that,  in.  all  cafes  what- 
foever,  there  are  fome  other  circumftances  neceffary,  in  order  to  pro¬ 
duce  this  effeCt.  And  I  doubt  not,  but  to  make  this  fully  appear,  by 
fhewing,  that  water,  being  electrified,  may  either  be  made  to  run  in 
a  conflant  ftream  thro’  a  capillary  tube  or  fyphon,  or  only  to  drop,  as  if 
it  had  not  been  electrified  at  all  :  and  likewife,  that  the  water  may  be 
made  to  run  from  the  fame  fyphon  in  a  conflant  Aream*  without  being 
made  eleCtrical,  but  ceafe  to  run,  and  only  drop,  the  moment  it  becomes 
eleCtrical.  Under  the  one  or  other  of  thefe  cafes,  I  fhall  have  an  op¬ 
portunity  of  taking  notice  of  the  feveral  varieties  obfervable  in  thefe 
experiments  •,  all  of  which  I  fhall  endeavour  to  account  for  from  the  fol¬ 
lowing  general  principles. 

1.  That  the  leveral  eleCtrical  'phenomena  are  produced  by  means  of 
effluvia , 

2.  That  the  particles  compofing  thefe  effluvia  ftrongly  repel  each 
other. 

3..  That  the  faid  particles  are  ftrongly  attracted  by  moft  if  not  all 
other  bodies  whatsoever. 

That  the  eleCtrical  phaenomena  are  produced  by  means  of  effluvia ,  is  in 
general  acknowledged  by  all  the  authors  who  have  written  upon  Elec¬ 
tricity,  however  they  may  differ  in  opinion  with  regard  to  the  bodies  in 
which  they  are  contained.  The  properties  I  have  mentioned  of  thefe 
effluvia  may  be  eafily  deduced  from  moft  of  the  treatifes  lately  publifhed 
on  this  fubjeCt.  But  to  leave  no  room  for  any  objection,  I  would  beg 
leave  to  obferve,  that  the  exiftence  of  thefe  effluvia  is  proved  by  all  thofe 
experiments  in  which  a  ftream  of  light  is  feen  to  iffue  from  the  electrified 
body  *  particularly  thofe  ftreams  which  are  feen  to  iffue  in  diverging  rays 
from  the  end  of  the  original  conductor,  when  made  of  metal,  and  re¬ 
duced  to  a  point  *,  from  their  being  felt  to  ftrike  againft  the  hand  like  a 
blaft  of  wind,  when  it  is  brought  near  the  ftream,  and  from  that  offen- 
five  fmell  which  generally  accompanies  thefe  experiments,  and  which  is' 
always  more  perceptible,  the  more  ftrongly  the  fphere  is  excited. 

That  the  particles  compofing  thefe  effluvia  repel  each  other,  appears 
from  thofe  experiments,  in  which  2  bodies,  how  different  foever  they 
may  be  in  kind,  repel  each  other  when  they  are  fufficiently  impregnated 
with  thefe  effluvia ^  As  a  feather,  by  the  excited  tube  *  the  feveral  fibres 

^  1  .  .  * ,  .  .  /  *  *  *  ^  * '  •■  ~  '  v*  —t 

*  f  ee  the  preceding  Article. 
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of  the  fame  feather,  or  two  cork  balls,  which  will  be  found  ftrongly  to 
repel  each  other,  fo  long  as  they  retain  any  corifiderable  quantity  of  thefe 
effluvia.  Which  property  will  always  decreafe,  as  the  quantity  they  con¬ 
tain  diminilhes. 

That  thefe  effluvia  are  ftrongly  attradled  by  moft  if  not  all  other  bo¬ 
dies,  is  fo  evident  from  almoft  all  the  eledtrical  experiments,  as  to  make 
any  particular  examples  of  it  needlefs  here*,  efpecially  as  I  fh all  have  oc¬ 
casion  to  take  notice  of  the  ftrong  attraction  between  the  eledtrical  effluvia 
and  water,  in  accounting  for  thefe  experiments.  And  the  firft,  I  would 
take  notice  of,  I  fhall  now  proceed  to  date  as  follows. 

If  a  veffel  of  water  is  hung  to  the  prime  condudtor,  having  a  fyphon  Exp,  L 
in  it  of  fo  fmali  a  bore  that  the  water  will  be  difcharged  from  it  only  in 
drops,  on  the  water’s  becoming  eledtrical  by  means  of  the  machine,  it 
will  immediately  run  in  a  ftream,  and  continue  to  do  fo,  till  the  water  is 
all  difcharged,  provided  the  fphere  is  continued  in  motion. 

That  water  does  not  run  in  a  conftant  ftream,  but  only  in  drops,  from 
a  fyphon  of  a  fmali  bore,  is  doubtlefs  owing  to  the  fame  caufe  by  which 
it  is  fuftained  above  the  level  in  capillary  tubes.  If  therefore  water  is 
made  to  run  in  a  ftream  barely  by  it’s  being  impregnated  with  the  eledtri- 
cai  effluvia ,  it  fhould  follow,  that  if  one  or  more  capillary  tubes  be  placed 
in  a  veffel  of  water,  that  which  is  fuftained  in  them  would  either  fink 
down  to  a  level  with  the  reft  of  the  water,  on  it’s  being  made  eledtrical, 
or  at  leaft  that  it  would  not  continue  at  the  fame  height  as  before  ;  but  if 
the  experiment  is  made,  the  water  will  be  found  to  continue  exadtly  at 
the  fame  height,  whether  it  is  eledtrified  or  not. 

Again,  if  the  bare  eledtrifying  the  water  was  the  caufe  of  it’s  running 
in  a  ftream,  it  would  continue  to  run  in  the  fame  manner,  fo  long  as  the 
water  continued  eledtrical,  which  it  will  not  do  :  for,  on  flopping  the 
motion  of  the  machine,  the  ftream  will  immediately  ceafe,  and  the  water 
will  only  drop  from  the  fyphon,  notwithftanding  it’s  being  ftrongly  im¬ 
pregnated  with  the  eledtrical  effluvia.  To  account  then  for  the  water’s 
being  made  to  run  in  a  ftream  in  this  experiment,  I  would  obferve,  that 
fo  long  as  the  machine  is  in  motion,  there  is  a  conftant  fucceffion  of  the 
eledtric  effluvia  excited,  and  which  vifibly  run  off  from  the  end  of 
the  prime  condudtor  in  a  ftream,  and  as  they  are  in  like  manner  carried 
off  from  all  bodies  hung  to  it,  thofe  effluvia  which  run  off  from  the  end 
of  the  fyphon,  being  ftrongly  attradted  by  the  water,  carry  fo  much  of 
it  along  with  them,  as  to  make  it  run  in  a  conftant  ftream. 

That  the  attraction  between  the  water  and  electric  effluvia  is  fufficient 
to  produce  this  effect,  might  be  proved  by  a  variety  of  experiments  ; 
but  I  fhall  only  obferve,  that  to  this  attraction  it  is  owing  that  filk  lines 
and  glafs  tubes  (which,  from  their  imbibing  fo  very  fmali  a  quantity  of 
thefe  effluvia ,  are  generally  made  ufe  of  as  fupports  in  many  of  the  elec¬ 
trical  experiments)  on  only  being  wetted  become  ftrong  conductors  : 
and  that  if  an  excited  tube  is  held  over  a  veffel  of  water,  the  water  is  found 
to  imbibe  a  very  confiderable  quantity  of  this  electric  matter*,  and,  on 
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the  approach  of  a  finger,  or  any  other  non-electric  body,  the  water  will 
be  perceived  to  rife  towards  it  •,  and  if  the  finger  is  brought  fo  near  the 
fur  face  as  to  draw  off  the  effluvia ,  they  will  carry  feveral  particles  of  the 
water  along  with  them  towards  the  finger,  in  a  direction  directly  contra¬ 
ry  to  that  of  gravity  ;  and  therefore  may  well  be  fuppofed,  when  act¬ 
ing  in  the  fame  direction,  to  have  an  influence  fufficient  to  produce  a 
ftream,  as  in  the  experiment. 

And  that  this  current  of  the  electric  effluvia  is  the  true  caufe  why  the 
water  runs  in  a  ftream  from  the  end  of  the  fyphon,  is  farther  evident, 
in  that  whatever  tends  to  increafe  or  diminifh  the  current  of  the  effluvia , 
produces  the  fame  effect  upon  the  water.  1  have  already  oblerved,  that 
when  the  effluvia  are  ftrongly  excited,  they  will  be  feen  to  pafs  off  from 
the  end  of  the  prime  conductor  in  luminous  rays  •,  and  the  fame  may  be 
obferved  with  rcfpedt  to  thofe  which  pafs  with  the  water  from  the  end  of 
the  fyphon  ;  but  if  any  non-electric  body  is  brought  under  the  fyphon, 
as,  by  it’s  attraction,  the  current  of  the  effluvia  will  be  increafed,  fo 
thefe  luminous  rays  will  likewife  extend  to  a  greater  length.  Again,  if 
the  motion  of  the  machine  is  flopped,  the  current  of  the  electric  effluvia 
will  thereby  be  flopped,  and  the  water  will  immediately  ceafe  to  run  in 
a  ftream,  notwithftanding  it’s  being  ftrongly  impregnated  with  the  elec¬ 
trical  effluvia. 

And  that  the  water  is  ftrongly  impregnated  will  not  only  appear  from 
the  drops  being  fooner  divided  into  fmall  particles  than  they  would  be  if 
they  had  not  been  electrified,  but  from  thofe  particles  being  feparated  to 
a  greater  diftance  from  each  other,  by  the  repulfive  property  of  the  elec¬ 
tric  effluvia  ;  and  if  any  of  the  water  is  received  into  a  dry  glafs  vefifel, 
on  the  approach  of  a  finger  towards  it’s  furface,  there  will  be  feen  a 
jpark  to  iffue  from  it  in  the  fame  manner  as  from  water  electrified  by  an 
excited  tube  *  or  if  any  non-electrical  body  is  brought  under  the  fy¬ 
phon,  by  whofe  attraction  the  effluvia  may  be  drawn  off,  the  water  will 
immediately  be  found  to  accompany  it  in  a  ftream. 

Exp.  II.  If  the  veflel  of  water  with  the  fyphon  in  it  is  fufpended  by  any  non¬ 
electric  body  over  another  ftrongly  electrified,  the  water  will  immediate¬ 
ly  run  from  the  fyphon  in  a  ftream  *,  but  if  fupported  by  a  piece  of  filk, 
or  any  other  electrical  body,  the  water  will  immediately  ceafe  running, 
and  only  be  difcharged  in  drops.  Thefe  phenomena  may,  from  what 
has  been  already  faid  under  the  former  experiment,  be  eafily  account¬ 
ed  for.  .  * 

That  the  water  is  made  to  run  in  a  ftream,  is  plainly  owing  to  the 
mutual  attraction  between  the  elect rifed  body  and  the  water  *,  which  at¬ 
traction  will  continue,  fo  long  as  the  veflel  which  contains  the  water,  by 
being  fupported  by  a  non-electric,  is  prevented  from  retaining  any  of  the 
electrical  effluvia  \  thefe  effluvia  being  drawn  off  by  the  non- electric  body, 
to  which  the  veflel  is  fufpended  :  but,  on  the  contrary,  when  the  veflel 
is  fufpended  by  an  original-electric,  the  effluvia ,  not  being  attracted 
thereby,  will  be  prevented  from  running  off,  and  the  water  will  foon  be 
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found  to  have  imbibed  a  quantity  of  them,  fufficient,  by  their  repelling 
property,  to  greatly  weaken,  or  wholly  to  deftroy,  the  former  attrac¬ 
tion,  when  the  water  will  ceafe  to  run  in  a  dream,  and  only  drop,  as  if 
it  had  not  been  held  near  any  electrifed  body.  M.  V Abbe  Nolet  has  en¬ 
deavoured  to  account  for  the  former  part  of  this  experiment,  by  fup- 
pofing  there  is,  what  he  calls,  both  an  affluent  and  an  effluent  electric 
matter;  but  he  takes  no  notice  of  the  latter  part,  which  is  not  eafily 
folved  upon  his  fuppofition.  But  if  what  I  have  obferved  on  thefe  ex¬ 
periments  is  fatisfactory,  I  apprehend  I  have  accounted  for  the  feveral 
phenomena  on  much  more  folid  principles,  and  that  thereby  any  lefs  cer¬ 
tain  hypothefis  is  rendered  ufelefs. 

I  intended  to  have  taken  fome  notice  of  the  different  acceleration  of 
the  fluids  thro’  tubes  of  different  bores;  but  as  this  acceleration  will  al¬ 
ways  vary  with  the  current  of  the  electrical  effluvia ,  unlefs  fome  method 
Could  be  found  out  to  render  this  current  uniform  throughout  the  whole 
feries  of  experiments,  the  profecution  of  this  inquiry  will  be  rendered 
extremely  difficult,  and  the  refult  will  at  bell  be  very  uncertain. 

When  the  foregoing  curious  letter  was  read  at  the  meeting  of  the  Royal 
Society  on  Fhurfday  25  Feb.  1747.  I  acquainted  the  gentlemen  pre- 
fent,  that  the  fame  ingenious  author  had  communicated  to  me  a  paper 
feveral  months  before,  in  which  he  had  more  fully  and  particularly- 
delivered  his  thoughts  on  the  furprizing  phenomena  of  Electricity,  and 
as  feveral  perfons  expreffed  their  defire  of  feeing  that  paper,  I  requefted 
of  him  either  a  copy,  or  an  abftract  of  the  fame  •,  in  compliance  with 
which  he,  fome  days  after,  gave  me  the  two  following,  papers,  con¬ 
taining  the  fubftance  of  what  he  had  before  fhewn  me  ;  and  I  imme¬ 
diately  put  them  into  the  hands  of  Dr  Mortimer ,  one  of  the  Secre¬ 
taries  of  the  Society ,  who  read  them  at  the  two  meetings  of  the  Society  y 
on  the  feveral  days  noted  at  the  head  of  thofe  papers. 

M.  Folkes. 


31.  The  great  difference  I  obferved  in  the  fentiments  of  thofe  ingeni-  to- 

ous  gentlemen  who  have  favoured  us  with  their  difcoveries  in  Electricity,  warffl  Nco~ 
made  me  very  deflrous  of  finding  out  fome  general  principles,  by  means  Laws^/Elec* 
of  which  I  might  be  able  to  form  a  judgment  of  the  feveral  hypothefes  tricity,  ad- 
whereby  they  have  endeavoured  to  account  for  the  principal  phenomena  drejed  to  the, 
obfervable  in  thofe  experiments.  In  order  to  this  I  took  a  general  furvey  Royal^Socie- 
of  all  the  more  remarkable  experiments,  and  out  of  them  made  choice  ^ 
of  fuch  as  I  judged  were  moil  proper  for  my  purpofe  j  and  from  thefe  March  24 
I  deduced  the  general  principles  hereafter  mentioned.  The  advantage  1 1747-8. 
promifed  myfeif  from  this  method  was,  that  the  plainer  and  more  Am¬ 
ple  the  experiments  were,  which  I  made  choice  of,  the  lefs  liable  I  fhould 
be  to  miitake  in  any  concluflons  drawn  from  them  •,  and  that  every  frefh 
experiment,  I  could  account  for  by  them,  would  be  an  additional  proof 
in  their  favour  ;  and  if  my  attempt  in  explaining  the  following  experi¬ 
ments 
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mcnts  from  thofe  principles  fhould  prove  fatisfadory,  the  truth  of  them 
would  be  thereby  fo  fully  confirmed,  that  we  might  fafely  rely  on  them 
in  forming  a  judgment  of  any  of  the  difcoveries  already  made  ;  and  (how 
general  foever  they  may  feem  to  be)  I  doubt  not  but  they  will  be  found 
of  fervice  in  profecuting  our  future  inquiries  on  this  fubjed. 

The  experiments  from  which  I  deduced  thefe  principles  were  thefe 
which  follow. 

If  a  glafs  tube  is  rubbed  by  a  very  dry  hand,  and  a  finger  is  brought 
near  any  part  of  it,  a  fpark  of  fire  will  feem  to  ifTue  from  it,  and  ftrike 
againft  the  finger ;  and  if  the  linger  is  carried  at  a  like  diftance  from  the 
end  of  the  tube  towards  the  hand  in  which  it  is  held,  a  number  of  fparks 
at  a  fmall  diftance  from  each  other  will  be  feen  coming  from  it,  and  a 
fnapping  noife  will  be  heard.  The  tube  is  then  faid  to  be  excited,  or  to 
be  eledrical  ;  and  at  fome  times,  when  it  is  ftrongly  excited,  fparks  will 
iffue  from  the  tube  in  ftreams,  not  only  while  it  is  rubbing,  but  will 
continue  to  dart  out  from  it  for  a  confiderable  time  after  the  rubbing  has 
ceafed,  and  a  very  ffrong  offenfive  fmell  will  be  perceived. 

If  the  tube,  when  thus  excited,  is  held  over  fome  pieces  of  leaf-gold, 
or  any  light  bodies  whatfoever,  they  will  be  attraded  towards  it ;  and 
the  more  ftrongly  the  tube  is  excited,  the  greater  diftance  they  will  be 
attraded  from  *,  and  when  they  come  near  the  tube  (tho5  without  touch¬ 
ing  it)  they  will  be  repelled  from  it,  and  continue  to  be  fo,  unlefs  touch¬ 
ed  by  fome  other  body,  when  they  will  be  attraded  by  the  tube  as  be¬ 
fore  :  but  if  the  tube  is  but  weakly  excited,  they  will  be  attraded  quite 
to  the  tube,  to  which  they  will  fometimes  adhere,  without  beincr  renel- 
led  from  it.  °  ^ 

If  a  ball  (of  cork  fuppofe  for  lightnefs)  be  hung  by  a  filk  line,  and 
the  excited  tube  is  applied  to  it,  it  will  not  only  be  attraded,  but  will 
have  an  attradive  quality  communicated  to  it  from  the  tube  ;  and  if  any 
light  bodies  are  brought  near  the  ball,  they  will  be  attraded  by  it. 

Exp.  IV.  As  the  tube,  when  ftrongly  excited,  will  not  only  attrad,  but  after¬ 
wards  repel  any  light  bodies  brought  near  it,  in  like  manner  the  cork- 
bail  will  be  endued  with  the  fame  property*,  fo  that  a  fmaller  ball  willfirft 
be  attraded  towards  it,  and  then  repelledfrom  it,  the  fame  as  theleaf-gold 
i nExp.  2.  and  on  touching  any  other  body  it  will  be  again  attraded;  and 
this  may  be  repeated  feveral  times,  provided  the  fmaller  ball  is  much 
lefs  than  the  larger  one,  tho*  the  effed  will  conftantly  grow  weaker  and 
weaker,  as  every  time  the  lefler  ball  is  attraded,  it  carries  off  with  it 
fome  of  the  eledric  virtue,  and  is  likewife  endued  with  the  fame  proper¬ 
ties  as  the  larger  ball. 

Mr  Gray ,  Mr  Dufay ,  and  others,  have  obferved,  that  this  eledrical 
quality  is  not  only  to  be  excited  in  glafs,  but  in  moft  foiid  bodies  capa¬ 
ble  ol  fridion  (metals  excepted)  ;  tho’  in  fome  it  will  be  fcarcely  fenfrble, 
and  that  it  is  found  to  be  ftrongeft  in  wax,  refins,  gums,  and  glafs  :  and 
as  glafs  is  the  eafieft  procured  of  a  proper  form,  it  has  generally  been 
ufed  in  making  thefe  experiments.  It  has  been  further  obferved,  that 
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thofe  bodies  in  which  the  eleClrical  quality  is  capable  of  being  excited,  the 
ttrongeft  by  fri&ion  will  receive  the  ieatt  quantity  of  it  from  any  other 
excited  body,  and  therefore  are  properly  made  ufe  of  to  fupport  any 
body  defigned  to  receive  the  eleCtrical  virtue.  The  truth  of  this  will 
lufficiently  appear  from  the  following  experiment. 

Hang  up  two  lines,  one  of  filk,  and  the  other  of  thread ;  that  of  thread  Exp.  V. 
will  be  attraCled  by  the  tube  at  a  much  greater  diftancc  than  the  filk. 

Again  ;  fallen  to  each  firing  a  feather,  or  other  light  body  ;  if  the  tube 
is  brought  to  the  feather  fattened  to  the  filk,  it  will  be  firft  attracted, 
and  afterwards  repelled  -,  and  from  the  virtue  communicated  to  it  from 
the  tube,  the  feveral  fibres  of  the  feather  will  ttrongly  repel  each  other. 

But  when  the  tube  is  brought  to  the  feather  fattened  to  the  thread,  the 
feather  will  be  ttrongly  attracted,  and  continue  to  be  fo,  without  ever 
being  repelled,  the  virtue  palfing  off  by  the  thread  it  is  hung  to.  If  a 
glafs  ball  is  hung  to  the  filk  line,  it  will  be  but  weakly  attracted  by  the . 
tube ;  but  one  of  cork  or  metal  much  ftronger. 

Let  a  rod  of  iron  be  fuftained  by  filk  lines,  and  by  means  of  a  glafs  Exp.  VI.; 
fphere  (which  can  be  more  regularly  and  conftantly  excited  than  atube) 
be  made  ele&ricaF;  it  will  be  found  to  have  all  the  properties  of  the 
excited  tube  mentioned  in  Exp.  i.  A  ftream  of  light  will  come  from 
the  end  of  it,  if  it  is  pointed  ;  it  will  attraCl,  repel  and  communicate 
this  virtue  to  any  other  non-ele&ric  body  :  on  the  approach  of  a  non¬ 
electric,  a  fpark  of  fire,  with  a  fnap  attending  it,  will  come  from  it ; , 
which  fpark  will  be  greater  or  lefs,  as  the  bodies  approaching  it  have 
more  or  lefs  of  the  eleCtrical  quality  refiding  in  them  ;  and  there  will 
likewife  be  the  fame  offenfive  fmell  as  was  obferved  of  the  tube. 

From  thefe  experiments,  which  I  think  contain  the  principal  pheno¬ 
mena  of  EleClricity,  may  juftly  be  drawn  the  following  conclufions. 

1.  That  thefe  remarkable  phenomena  are  produced  by  means  of  effluvia %■.. 
which,  in  exciting  the  eleCtrical  body,  are  put  into  motion,  .and  fepa- 
rated  from  it. 

2.  That  the  particles  compofing  thefe  effluvia  ttrongly  repel  each  other. . 

3.  That  there  is  a  mutual,  attraction  between  thefe  particles,  and  all 
other  bodies  whatfoever. 

That  there  are  effluvia  emitted  from  the  tube  when  rubbed,  and  which  t 
furround  it  as  an  atmofphere,  is  evident,  from  that  offenfive  fmell  arifing 
from  them,  from  that  fenfation  on  the  hands  or  face,  when  the  tube  is 
brought  near  either  of  them,  and  from  thofe  fparks  of  light,  on  a  ftill 
nearer  approach  of  the  finger  to  it. 

That  the  particles  of  thefe  effluvia  repel  each  other,  is  proved  by  the 
cork-balls  (Exp.  4).  and  the  fibres  of  the  feather  (Exp.  5).  repelling 
each  other,  when  impregnated  with  them;  and  by  the  leaf-gold  (in 
Exp.  2).  being  repelled  by  the  tube,  and  not  returning  to  it  again,  until, 
by  coming  near,  or  touching,  fome  non-eleClric  body,  the  effluvia  are 
drawn  off  from  it. 
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f'rom  this  property  it  is,  that  thefe  effluvia  expand  themfelves  with  fo 
»reat  a  velocity  whenever  they  are  leparated  from  the  eledlric  body  ;  and 
as  they  are  likewife  capable  of  being  greatly  condenfed,  may  we  not 
from  hence  juftly  conclude  they  are  elaftic  ? 

That  there  is  a  mutual  attradlion  between  thefe  effluvia  and  moft  other 
bodies,  appears  from  their  colledting  from  the  tube  iuch  quantities  there¬ 
of,  as  to  endue  them  with  the  fame  properties  with  the  tube  itfelf,  as  was 
proved  by  the  3d,  4 th,  and  $th  but  more  particularly  by  the  6th  Expe¬ 
riment. 

Thefe  principles  being  admitted,  it  will  follow,  that  the  greater  Diffe¬ 
rence  there  is  in  the  quantity  of  eledtrical  effluvia  in  any  two  bodies, 
the  ftronger  will  be  their  attradlion.  For,  if  the  effluvia  in  each  are  equal, 
inftead  of  attracting,  they  will  repel  each  other  •,  and  in  proportion  as  the 
quantity  of  electric  matter  is  drawn  from  one  of  the  bodies,  will  the  at¬ 
traction  between  them  increafe,  and  confequently  be  ftrongeft,  when  any 
one  of  them  has  ail  the  eledtrical  matter  drawn  from  it. 

The  particles  of  thefe  effluvia  are  fo  exceeding  fmall,  as  eafily  to  per¬ 
vade  the  pores  of  glafs,  as  is  evident,  in  that  a  feather,  or  any  light 
bodies  inclofed  in  a  glafs  ball  hermetically  fealed,  will  be  put  in  motion 
on  the  excited  tube  being  brought  near  the  outfide  of  it  *,  and  it  has  been 
generally  thought  that  they  pals  through  the  pores  of  the  denfeft  bodies; 
and  there  are  feveral  experiments  which  render  this  fuppofition  not  im¬ 
probable  ;  tho’  I  mult  acknowledge  I  have  not  yet  met  with  any  one 
that  1  think  is  quite  conclufive. 

1  {hall  now  proceed  to  fhew,  how,  from  thefe  principles,  the  pheno¬ 
mena  of  fome  of  the  more  remarkable  experiments  of  Electricity  may  be 
accounted  for. 

Let  a  rod  of  iron,  pointed  at  one  end,  be  fufpended  on  filk  lines,  as 
in  Exp  the  6th ,  and  by  the  fphere  be  made  eledtrical.  When  the  rod 
is  flrongly  electrified,  a  flream  of  light  in  diverging  rays  will  be  feen  to 
iffue  from  it’s  point;  and  if  any  non-electric  body  is  held  a  few  inches 
from  the  point,  the  light  will  become  vifible  to  a  greater  diftance,  and  if 
the  non-eledlric  body  is  likewife  pointed,  alight  will  feem  to  ilfue  from 
that  in  diverging  rays  in  the  fame  manner  as  from  the  electrified  rod. 
But  if  the  non-electrical  body  is  flat,  and  held  at  the  fame  diftance  from 
the  rod  as  the  pointed  one  was,  no  light  will  be  feen  to  come  from  it. 

The  principal  phenomena  to  be  accounted  for  in  this  experiment  are ; 
why  a  light  is  only  feen  at  the  point  of  the  rod,  and  not  through  the 
whole  length  of  it  ?  Why  this  light  is  vifible  to  a  greater  length,  when 
the  point  is  approached  by  a  non-eledlric  ?  And,  why  a  light  is  feen  to 
iffue  from  the  non-eledtric  when  it  is  pointed,  and  not  when  it  is  flat. 

Upon  which  I  obferve,  that  whenever  the  fphere  is  excited,  the  elec¬ 
trical  effluvia  are  thereby  put  into  motion,  and  made  to  form  an  atmof- 
phere  round  about  it,  from  whence,  by  their  repulfive  property,  they 
endeavour  to  expand  themfelves  on  all  fides  equally ;  but  being  ftrongly  at- 
tradied  by  the  iron,  a  great  part  of  them  are  drawn  off  along  the  rod,  about 
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whofe  furfacc  they  likewife  form  an  atmofphere,  which  will  be  denfer  or 
rarer,  in  proportion  as  the  attraction  of  the  rod  is  greater  or  lefs  ;  and 
as  the  repulfive  power  of  thefe  effluvia  will  always  increafe  in ’pro¬ 
portion  with  their  denfity,  it  will  follow,  that  whenever  the  fphere  is  fo 
ftrongly  excited,  that  the  effluvia  furrounding  it  are  denfer  than  thole 
furrounding  the  rod,  they  will,  by  their  repulfive  property,  drive  the 
effluvia  off  from  the  end  of  it  in  a  ftream,  and  that  with  a  very  oreat  velo¬ 
city  ;  as  is  evident,  from  their  ffriking  againft  the  hand  like^a  blaft  of 
wind  when  brought  near  the  end  of  the  rod :  and  as  this  velocity  is 
partly  owing  to  the  attra&ion  of  the  rod,  fo  this  attraction  continuing 
quite  to  the  end  of  it,  the  velocity  of  the  particles  will  there  be  great- 
eft  ;  and  as  they  approach  towards  the  point,  they  will  be  brought  nearer 
together,  and  therefore  become  denfer  there  than  in  any  other  part  of  the 
rod;  and  therefore  if  the  light  is  owing  to  the  denfity  and  velocity  of 
the  effluvia ,  it  will  be  vifible  at  the  point,  and  no-where  elfe. 

And  that  the  light  is  thus  produced,  will  appear,  in  that  whatever 
increafes  or  diminifh.es  either  the  velocity  or  denfity  of  the  particles 
will  increafe  or  diminilh  the  light.  For,  let  the  motion  of  the  wheel 
which  turns  the  fphere  be  flopped,  the  current  of  the  effluvia  will  like* 
wife  be  flopped,  and  the  rays  of  light  will  no  longer  be  feen  to  iffue 
from  the  point,  and  yet  the  whole  rod  will  continue  to  be  eleCtrical ; 
but,  on  putting  the  fphere  again  into  motion,  the  effluvia  will  become 
vifible  as  before,  and  will  increafe,  as  the  fphere  is  more  ftrongly  ex¬ 
cited.  .  Again,  the  light  will  be  vifible  to  a  greater  or  lefs  diftance,  as 
the  point  is  more  or  lefs  acute  ;  and  as  this  light  is  always  brighteft  next 
the  point  and  grows  fainter,  as  the  rays  diverge,  this  is  plainly  owincr 
to  the  different  denfity  of  the  rays  at  equal  diftances ;  for,  when  the 
point  is  more  acute,  the  rays  will  diverge  lefs,  and  therefore  will  be 
denfer  to  a  greater  diftance  than  when  it  is  lefs  acute. 

When  a  non-eleCtric,  whofe  end  is  flat,  is  brought  within  a  few 
inches  of  the  point  of  the  eleClrified  rod,  the  eleClric  ftream  will  be  at¬ 
tracted  by  it,  and  the  rays  made  to  diverge  lefs  than  before ;  and  the 
effeCt  will  be  the  fame  as  if  the  point  was  more  acute;  viz .  a  continuation 
of  the  light  to  a  greater  diftance,  and  which  will  be  farther  increafed  by 
the  additional  velocity  the  particles  will  acquire  from  the  attraction  of 
the  non-eleCtric.  *What  will  follow  on  a  nearer  approach  of  the  non¬ 
electric  to  the  rod,  will  be  confidered  under  the  next  experiment. 

If  the  non-eleCtric  is  pointed  and  held  in  the  fame  place  as  the  for¬ 
mer,  a  light  will  appear  from  it  the  fame  as  from  the  eleCtrical  body  : 
for,  as  the  points  of  the  two  rods  are  the  parts  which  approach  neareft 
each  other,  the  attraction  there  will  be  ftrongeft :  the  rays  therefore, 
which  diverged  from  the  eleCtrical  rod,  will  be  attracted  by,  and  made  to 
converge  towards,  the  point  of  the  non -eleCtrical  rod,  and  will  confe- 
quently  be  nearly  of  the  fame  denfity  at  the  one  as  the  other  ;  and  the 
velocity  being  accelerated  by  the  additional  attraction,  the  rays  will 
become  luminous  at  the  point  of  the  non-eleCtric,  the  fame  as  at  the  point 
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of  the  eledlrified  rod.  If  this  experiment  is  made  with  a  tube,  inftead  of 
a  fphere,  as  it  cannot  be  fo  uniformly  excited  as  the  fphere,  the  light 
will  iffue  from  the  rod  in  fiafhes,  as  the  tube  is  more  or  lefs  excited. 

Several  very  ingenious  gentlemen,  and  in  particular  the  Abbe  Nollet , 
have  imagined,  that  the  light  feen  at  the  point  of  the  non-eledlric  was 
produced  by  means  of  effluvia  iffuing  from  it  in  diverging  rays  towards 
the  eledlrified  rod,  and  which  current  of  effluvia  is  therefore  fuppofed  to 
be  the  caufe  of  the  attradlive,  as  a  like  current  iffuing  at  the  fame  time 
from  the  eledlrified  rod  is  fuppofed  to  be  the  caufe  of  the  repulfive  pro¬ 
perty  of  EledTricity. 

This  conjeblure  being  diredlly  contrary  to  the  account  I  have  given 
of  this  phenomenons  I  ffall  offer  fome  confiderations  in  fupport  of  what 
I  have  advanced,  and  which  I  think  will  make  it  appear  highly  impro¬ 
bable,  that  any  fuch  current  of  effluvia  iffues  out  of  the  non-eledlric. 

32.  In  the  preceding  paper,  I  endeavoured,  from  the  principles  there¬ 
in  laid  down,  to  account  for  Tome  of  the  moil  remarkable  phenomena  of 
foregoing  Ef-  Ele&ricity  ;  and  in  particular  for  that  appearance  of  a  light  iffuing  from 
idy21  Ibl^^  the  end  of  an  iron  rod,  when  pointed,  and  made  elebtrical  *,  why  this 
M^y1  ^9.  ^  was  vifible  only  at  the  point,  and  in  no  other  part  of  the  rod  :  why 
the  light  was  vifible  to  a  greater  length  when  the  point  was  approached 
by  a  non-eledlric  :  and  why  a  light  will  be  feen  as  iffuing  from  the  non- 
eledlric  when  it  is  pointed,  but  not  when  it  is  flat. 

I  fhall  now  endeavour,  from  the  fame  principles,  to  account  for  thofe 
phenomena ,  which  will  be  produced  on  a  nearer  approach  of  the  non- 
eledlric  to  the  eledlrified  rod. 

If  the  non-eledlric  body,  whether  flat  or  pointed,  is  brought  nearer  to 
the  end  of  the  rod,  than  in  the  laft  experiment,  there  will  be  a  fmall 
ftream  of  light  produced,  reaching  quite  from  the  eledtric  to  the  non- 
eledlric  body  ^  and  if  brought  flill  nearer,  there  will  iffue  a  fpark  at¬ 
tended  with  a  fmall  fnapping  noife,  which  will  be  fucceeded  by  others  at 
equal  intervals  •,  and  if  the  non-eledlric  is  held  at  fome  diflance  from  the 
fide  of  the  rod,  the  point  of  it  will  frequently  appear  luminous,  but  no 
part  or  the  electrified  rod  will  be  fo.  If  it  is  brought  nearer,  there  will 
likewife  be  fparks  produced  at  nearly  equal  intervals  from  each  other, 
which  will  fometimes  appear  as  iffuing  from  the  fide  of  the  electrified 
rod,  at  others,  as  coming  from  the  non-electric. 

If  a  finger  is  ufed  as  the  non- electric,  it  will  receive  a  fmart  ftroke  ; 
and  if  fpirit  of  wine,  heated  fo  as  to  emit  an  inflammable  vapour,  is 
made  ufe  of,  it  will  be  kindled  by  the  fpark. 

Thefe  phenomena  may,  on  the  afore-mentioned  principles,  be  thus  ac¬ 
counted  for. 

If  the  non-eledlric  rod  is  pointed,  and  brought  fo  near,  as,  by  it’s 
attradlion,  to  prevent  the  rays  iffuing  from  the  point  of  the  eledlrified 
rod  from  diverging,  they  will  be  drawn  off  parallel  to  each  other,  and 
confequently  be  equally  luminous  throughout  the  whole  diflance  between 
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If  the  non-eledtric  be  brought  (till  nearer,  the  attractive  force  will  be 
fo  much  increafed,  as  not  only  to  affedf  the  effluvia,  when  they  are  dri¬ 
ven  off  from  the  point  of  the  electrified  rod,  but  to  be  capable  of  draw¬ 
ing  them  off  from  a  confiderable  part  of  the  rod  beyond  the  point  ^  and 
that  with  a  velocity,  and  in  a  quantity,  fufficient  to  occafion  both  die 
fpark  and  blow,  as  well  as  the  noife  that  is  heard. 

The  fame  is  the  cafe,  when  the  non-eledtric  rod,  or  a  finger,  is  held 
againft  the  fide  of  that  which  is  made  electrical  :  at  a  greater  diftance  a 
light  will  appear  as  iffuing  from  the  non-eledtric,  the  particles  attracted 
from  a  large  furface  of  the  rod  (and  therefore  not  vifible  as  coming  from 
it)  being  madeto  converge  to  a  point,  are  thereby  rendered  luminous,  and, 
if  brought  nearer,  there  will  iffue  fparks  in  the  fame  manner  as  when 
held  to  the  end  :  and  that  this  is  owing  to  the  increafe  of  the  attractive 
force,  feems  plain  •,  for  it  was  obferved  in  the  laft  experiment,  the  at¬ 
traction  was  capable  of  changing  the  direction  of  the  rays  at  the  diftance 
of  feveral  inches ;  whereas  a  fnap  or  fpark  is  feldom  produced,  when 
the  non-eleCtric  is  held  more  than  an  inch  and  half  diftant.  If  therefore 
the  attraction  decreafes,  as  the  fquares  of  the  diftances  increafe,  as  it 
probably  does,  the  attractive  force  will  be  many  times  greater  in  one 
cafe  than  in  the  other,  and  if  where  the  attractive  power  was  weaker,  as 
in  the  former  experiment,  there  were  fo  many  rays  of  the  eleCtric  mat¬ 
ter  collected,  as  to  be  fufficient  to  produce  a  light,  it  cannot  be  thought 
extraordinary,  when  the  attraction  is  fo  greatly  increafed  on  the  nearer 
approach  of  the  non-eleCtric,  that  both  the  denfity  and  velocity  of  the 
particles  ffiould  be  thereby  increafed,  fo  as  to  produce  heat  fufficient  to 
fire  the  vapour  ariftng  from  fjpirit  of  wine,  or  any  other  inflammable 
vapour. 

And  that  the  quantity  of  the  eleCtric  particles  is  greatly  increafed,  as 
well  as  their  velocity,  is  evident  from  that  large  furface  of  the  rod, 
which,  by  the  approach  of  a  finger,  is  in  one  fpark  diverted  of  them  ; 
and  which  requiring  fome  time  before  it  can  be  again  fufficiently  recruit¬ 
ed,  I  apprehend  is  the  reafon  of  that  interval  between  the  fparks.  And 
here  it  muft  be  obferved,  that  the  diftance  the  point  of  the  non-eleCtric 
is  heid  at  from  the  rod,  in  order  to  produce  the  greateft  fpark,  muft  be 
varied,  in  proportion  as  the  rod  is  electrified  in  a  greater  or  lefs  degree  ; 
the  more  ftrongly  the  rod  is  impregnated  the  greater  will  be  the  diftance ; 
and  if  then  the  non-electric  is  brought  nearer,  the  fparks  will  be  fmaller, 
but  fucceed  each  other  quicker  •,  fo  that  when  it  is  brought  almoft  to 
touch  the  rod,  they  will  appear  like  a  fmall  ftream.  The  reafon  of 
which  I  take  to  be,  that  as  the  electric  atmofphere  furrounding  the  rod 
is  denfer  nearer  it  than  farther  off,  when  the  non-electric  is  brought  into 
fo  very  denfe  a  part  of  the  atmofphere,  it  will  from  thence  become  nearly 
as  electrical  as  the  rod  itfelf  •,  and  therefore  lofe  great  part  of  it’s  attrac¬ 
tive*  force,  and  confequently  will  only  be  able  to  draw  off  thofe  particles 
from  the  rod  which  are  neareft  to  it. 
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I  would  farther  take  notice,  that  the  fparks  are  always  produced  in 
the  fpace  between  the  non- eleCtric  and  the  rod,  and  often  appear  as 
i  flu  in  ^  from  the  non-eleCtric.  This  appearance  is  probably  owing  to 
thofe  ^particles,  which,  by  their  elafticity,  are  reflected  back  again  from 
the  non- eleCtric  towards  the  rod,  and  which,  by  ftriking  againft  thofe 
coming  from  it,  produce  both  the  fparks  and  noife  that  is  heard  ;  and 
as  I  have  already  fhewn,  that  the  particles  often  appear  in  luminous  rays 
at  the  point  of  the  non-eleCtric,  it  thence  happens,  that  the  fpark  is  fre¬ 
quently  kindled  fo  near  to  the  non-eleCtric,  as  to  appear  as  ifluing 
from  it. 

I  obferved,  in  my  former  paper,  that  feveral  ingenious  gentlemen, 
from  this  appearance  of  a  light  at  the  point  of  the  non-eleCtric,  have 
imagined  there  was  a  current  of  eleCtrical  effluvia  continually  ifluing 
out  of  it,  and  which,  fetting  in  towards  the  electrified  rod,  was  the 
caufe  of  the  attraction  of  the  EleCtricity  :  and  this  conjeCture  of  theirs 
will  feem  to  be  greatly  favoured  by  the  following  experiment. 

If  fome  of  the  fibres  of  a  down-feather  be  faftened  to  the  end  of  a 
fmall  fkewer  or  wire,  and  made  eleCtrical,  they  will  ftrongly  repel  each 
other,  and  will  expand  themfelves  on  all  fides  to  the  greateft  diftance 
pofflble  from  each  other  ;  but  if  a  non-eleCtric  perfon  bring  the  point  of 
a  pair  of  compafles,  or  any  other  fmall-pointed  body  near  them,  they  will 
be  repelled  from  it,  and  driven  up  together  as  with  a  blafb  of  wind,  and, 
in  the  dark,  a  light  will  be  feen  as  ifluing  from  the  point  ;  from  whence 
it  might  be  concluded,  that  the  fibres  are  repelled  by  effluvia  ifluing  out 
of  the  point  of  the  non-eleCtric. 

As  the  Abbe  Nollet  endeavours  to  account  for  the  attraction  of  Elec¬ 
tricity  on  this  principle,  I  fhall  offer  fome  confiderations,  which,  not- 
withftanding  thefe  appearances,  have  induced  me  to  be  of  a  different  opi¬ 
nion  ;  and  they  are  founded  on  the  following  obfervations. 

1.  That  however  replete  any  bodies  nlay  be  with  the  eleCtric  matter, 
none  of  thefe  'phenomena  are  ever  produced,  unlefs  the  effluvia  are 
firft  excited  in  fome  particular  body,  and  put  in  motion,  either  by 
rubbing,  or  fome  fuch-like  operation. 

2.  That  the  effluvia  are  not  to  be  equally  excited  in  all  bodies,  but  much 
ftronger  in  fome  than  in  others ;  and  that,  in  particular,  they  are  not 
capable  of  being  at  all  excited  in  metals  by  friCtion. 

3.  The  attractive  and  repulfive  property  will  be  ftronger  or  weaker  in 
any  body,  in  proportion  to  the  quantity  of  excited  effluvia  wherewith 
it  is  impregnated. 

4.  That  thofe  bodies  which  are  moft  eafily  excited  by  friCtion,  will  re¬ 
ceive  the  leaft  quantity  of  the  eleCtrical  effluvia  from  any  other  excited 
body  *,  and,  on  the  contrary,  metals,  or  thofe  bodies  in  which  they 
cannot  be  excited  by  friction,  will  receive  the  moft. 

From  thefe  obfervations  I  think  it  may  be  fhewn,  that  this  appearance 
of  light  is  fo  far  from  proving  that  the  effluvia  come  out  of  the  non¬ 
electric. 
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electric,  at  whofe  point  they  are  vifible ;  that  from  thence  it  cannot  be 
concluded  the  body  has  any  of  the  electrical  matter  refiding  in  it,  but  is 
rather  a  proof  to  the  contrary.  For  I  have  already  fhewn,  that  the  fame 
appearance  would  be  produced  from  the  fetting  in  of  the  effluvia  into 
the  non-electric  •,  and  this  might  be  confirmed,  if  neceffary,  by  a  variety 
of  experiments.  And  as  thole  bodies,  at  whofe  point  this  light  appears 
the  ftrongeft,  afford  us  no  figns  of  their  having  any  of  the  electrical  ef¬ 
fluvia  refiding  in  them,  either  by  their  attracting  or  repelling  other  bodies, 
or  by  their  being  capable  of  being  excited  in  them  by  friction,  as  in 
glafs,  &c.  nor  in  fhort  any  fort  of  evidence  whatfoever,  but  what  arifes 
from  this  appearance  ;  may  we  not  expect  fome  better  proof  of  their  be- 
ing  poffeffed  of  thefe  effluvia ,  before  we  admit  of  their  iffuing  out  of 
them  ? 

Again,  it  appears  very  extraordinary,  that  thofe  bodies,  in  which  the 
effluvia  cannot  be  excited  by  any  other  method,  fhould  fend  forth  fuch 
ftreams  of  them,  only  on  their  being  brought  within  a  few  inches  of  the 
electrified  rod,  and  that  thefe  ftreams  fhould  increafe  as  the  rod  is  more 
ftrongly  electrified ;  and  yet  that  few  or  none  of  thefe  ftreams  fhould 
iffue  from  thofe  bodies  in  which  the  effluvia  can  be  excited :  and  if  the 
firft-mentioned  bodies  are  themfelves  ftrongly  impregnated,  the  ftreams 
will  difappear,  and  they  will  be  fo  far  from  parting  with  any  of  their 
effluvia ,  that,  on  the  contrary,  they  will  be  ftrongly  repelled  by  the  rod. 

I  farther  apprehend,  on  this  fuppofttion,  it  will  be  extremely  difficult, 
if  not  impoftible,  to  account  for  the  ceafing  of  the  ftream  from  the 
point  of  the  non-electric  on  flopping  the  machine;  as  likewife  that  the 
rod  fhould  fo  foon  be  divefted  of  it’s  effluvia ,  on  fuch  a  non-electric’s 
being  held  near  it,  which  it  would  otherwife  retain  for  feveral  hours, 
and  which  I  think  is  a  ftrong  proof  of  the  effluvia' s  palling  from  the  rod 
into  the  non-electric.  And  that  it  certainly  does  fo,  may  be  confirmed 
by  the  perfon  who  holds  the  non-electric  ftepping  upon  a  cake  of  wax, 
when  he  will  foon  become  electrical,  from  the  effluvia  he  will  receive 
(thro*  the  point  of  the  non-electric)  from  the  rod  ;  but  fo  long  as  he 
continues  to  be  fo,  there  will  not  be  feen  any  light  to  iffue  from  the 
point*,  which  I  apprehend  cannot  be  accounted  for  on  any  other  princi¬ 
ple,  but  that  of  the  fetting  in  of  the  effluvia  at  the  point  of  the  non¬ 
electric.  And  as  I  have  already  fhewn,  that  all  the  phenomena  are  na¬ 
turally  to  be  accounted  for  on  this  principle,  without  being  liable  to  any 
of  the  above-mentioned  objections,  I  muft  remain  of  the  opinion  (till  I 
can  fee  thefe  objections  anfwered)  that  this  appearance  of  light  is  no 
proof  that  the  effluvia  iffue  out  of  the  non-electric,  but  of  the  direct 
contrary. 

The  above-mentioned  objections  might  be  brought,  with  equal  force, 
againft  the  fibres  of  the  feather  being  repelled  by  effluvia  iffuing  out  of 
the  point  of  the  non-electric  that  is  held  near  it,  and  in  particular,  that 
this  effect  would  ceafe  to  be  produced,  either  when  the  machine  was  flop¬ 
ped,  or  the  perfon  who  held  the  point  became  electrical.  And  to  thefe  I 
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would  add,  that  if  this  was  really  the  cafe*  the  fibres  would  continue 
to  be  repelled,  notwithftanding  any  alteration  in  the  fhape  of  the  non¬ 
electric  whereas,  on  the  contrary,  if  the  joint  of  a  pair  of  compaffes 
was  held  towards  them,  inftead  of  the  point,  they  would  be  ftrongly 
attracted  to  it  :  and  the  fame  will  always  happen,  whenever  an  obtufe 
body  is  brought  near  them  inftead  of  a  pointed  one. 

The  true  caufe  of  this  remarkable  phenomenon  I  apprehend  to  be  the 
different  denfity  of  the  effluvia,  at  the  extremities  of  the  two  bodies  ; 
for  I  have  already  fhewn,  the  effluvia  will  be  much  denfer  at  the  extre¬ 
mity  of  a  pointed  body  than  at  an  obtufe  one  :  and  as  the  force  by  which 
the  particles  endeavour  to  expand  themfelves,  increafes  in  proportion  to 
their  denfity,  it  follows,  that  the  particles  will  be  reflected  back  with 
greater  violence  from  the  pointed  body  than  the  other*,  and  this  force 
exceeding  the  attractive  power  of  that  particular  part  of  the  feather,  to 
which  it  is  directed,  the  fibres  will  be  repelled  by  it ;  whereas  the  force, 
with  which  the  particles  endeavour  to  expand  themfelves  from  the  obtufe 
body,  being  lefs  than  the  attractive  power,  it  follows,  that  the  fibres  of 
the  feather  will  continue  to  be  attracted  by  it. 

Take  two  plates  of  metal,  very  clean  and  dry,  whofe  furfaces  are 
nearly  equal  ;  hang  one  of  them  horizontally  to  the  eleCtrified  rod,  and 
bring  under  it  upon  the  other  any  thin  light  body,  as  leaf-filver, 
when  the  upper  plate  is  made  eieCtrical,  the  filver  will  be  attracted  by 
it  *,  and  if  the  under  plate  is  held  at  a  proper  diftance,  will  be  perfectly 
fu  fpended  at  right  angles  to  the  plates,  without  touching  either  of  them; 
but  if  they  are  either  brought  nearer  together,  or  carried  farther  afun- 
der,  the  leaf-filver  will  ceafe  to  be  fufpended,  and  will  jump  up  and 
down  between  them.  The  fame  effeCt  will  be  produced,  if  you  reverfe 
the  experiment,  by  electrifying  the  bottom  plate,  and  fufpending  the 
other  over  it. 

If  the  upper  plate  is  eleCtrified  when  the  leaf-filver  is  brought  near, 
it  will  be  attracted  upwards  by  it,  and  thereby  become  eieCtrical ;  and 
fo  long  as  it  continues  to  be  eieCtrical,  it  will  likewife  be  attracted  down¬ 
wards  by  the  non-eleCtrical  plate.  Whenever  therefore  this  laft  attraction 
added  to  the  gravity  of  the  filver,  which  aCts  in  the  fame  direction,  is 
equal  to  the  contrary  attraction  upwards,  the  leaf-filver  will,  by  means 
of  thefe  two  oppofite  forces,  be  kept  fufpended  between  the  plates,  and 
will  continue  to  be  fo,  as  long  as  the  equality  of  thefe  forces  is  preferved. 

I  have  already  fhewn,  that  the  attraction  between  any  two  bodies  will 
always  be  in  proportion  to  the  different  quantity  of  eleCtric  effluvia  they 
are  poffeffed  of ;  the  greater  that  difference  is,  the  greater  will  be  the  attrac¬ 
tion.  In  order  therefore  to  obtain  this  equal  attraction  at  firft,  the  leaf- 
filver  muft  be  imbued  with  a  greater  or  leffer  quantity,  in  proportion  as 
the  plate  is  more  ftrongly  or  weakly  electrified  *,  but  always  with  a  much 
lefs  quantity  than  the  plate  ;  and  likewife  the  lower  plate  will  require  to 
be  placed  at  different  diftances,  in  proportion  to  the  quantity  of  eleCtric 
matter  the  upper  plate  is  poffeffed  of.  As  therefore  the  fufpenfion  of 
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the  filver  depends  upon  the  exadt  proportion  of  attraction  (arifing  from 
the  different  quantities  of  electric  matter)  in  the  two  plates  and  leaf- 
filver,  it  follows,  that  whatever  alters  the  quantity  contained  in  any 
one  of  them  would  prevent  the  fufpenfion. 

It  is  well  known,  that,  by  the  attraction  between  any  two  bodies,  the 
electric  effluvia  are  continually  drawn  off  from  that  which  has  the  great- 
eft  quantity  of  them,  till  the  other  being  fufficiently  impregnated,  the 
attraction  ceafes.  In  order  therefore  to  prelerve  thefe  proportions,  it 
is  neceffary,  that,  as  faft  as  the  non-electric  plate  draws  off  any  of  the 
effluvia  from  the  leaf-filver,  it  fhould  part  with  it  again  ;  and  fo,  by 
continuing  to  be  a  non-electric,  an  equal  degree  of  attraction  be  pre- 
ferved  j  and  again,  that  the  leaf- filver  fhould  receive  afrefh  fupply  from 
the  electrical  plate,  equal  to  what  it  conftantly  parts  with  ;  and  the  elec¬ 
trical  plate  muft  likewife  receive  an  equal  fupply  from  the  globe  ;  and  that 
there  is  fuch  a  conftant  current  ol  the  electrical  effluvia ,  is  evident,  from 
thofe  fmall  ftreams  of  light,  vifible  at  the  two  corners  of  the  filver  next 
the  plates.  If  therefore  the  globe  fhould  be  flopped,  or  the  under  plate 
by  any  means  become  electrical,  thefe  proportions  would  be  thereby  de~ 
ftroyed,  and  the  leaf- filver  would  ceafe  to  be  fufpended. 

That  the  leaf-filver  is  always  nearer  to  the  non-electrical  than  to  the 
electrified  plate,  is  owing  to  it’s  receiving  it’s  fupply  of  effluvia  from  the 
atmofphere  furrounding  the  electrified  plate  :  for  as  the  plate  is  more 
ftrongly  electrified  than  the  filver,  it’s  atmofphere  of  effluvia  will  be  denfer 
to  a  greater  diftance  than  that  furrounding  the  leaf-filver,  and  therefore 
can  fupply  an  equal  quantity  at  a  greater  diftance  than  what  the  lower 
plate  can  receive  from  the  filver,  whofe  atmofphere  is  rarer  *,  and  therefore, 
as  the  filver  will  always  be  fufpended  in  that  part  where  the  two  currents 
are  equal,  without  which  I  have  already  fhewn  the  proportion  would  be 
deftroyed,  it  will  confequently  be  always  nearer  to  the  non-electrical  than 
to  the  electrified  plate.  If  the  experiment  is  reverfed,  by  electrifying  the 
under  plate,  and  making  the  upper  one  the  non-electric,  the  only  diffe¬ 
rence  will  be,  that  the  gravity  of  the  filver  muft  then  be  added  to  the 
attraction  of  the  electrified  plate,  and  will  therefore  caufe  the  filver 
either  to  be  nearer  the  non-electrical  one,  or  the  plates  to  be  moved  a , 
little  farther  afunder,  or  perhaps  both. 

33.  Electricity  has  a  power  of  dividing  fubtilly.  It  carries  off  with  Anewdifco* 
it  the  parts  of  thofe  bodies  which  it  diffolves,  and  transfers  them  to  thofe  °f the 

places  where  the  electrical  fparks  appear.  If  odorous  fubftances  are  ever  °^in 

fo  clofely  confined  in  glafs  veffels,  it  fo  divides  them,  that  their  exhala-  Medicine,  by' 
tions  penetrate  the  glafs  as  eafily  as  magnetical  powers,  and  flow  like  a  John  Hen. 
river  thro’  the  atmofphere  of  cylinders  and  chains,  to  which  the  Elec-  Winkler, 
tricity  is  communicated.  The  electrical  matter,  which  comes  out  of 
the  other  extremity  oft  the  cylinder,  gives  an  aromatic  odour  to  the ■^<,.486^0/ 
hand  that  touches  it.  But  the  odour  communicated  does  not  flop  in  that  262.  Feb.  and 
part  of  the  body  on  which  the  electrical  river  has  flowed,  but  with  a. Mar.  1748. 
continued  afpiration  pervades  the  whole  human  body.  Not  only  the  DateaM&Y. 
Ban  and  garments  are  feented,  but  even  the  air  breathed  by.  the  lungs, 
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the  fpittle,  and  the  fweat  of  the  perfon  affeCted,  fmeil  of  the  aromaticks, 
which  are  agitated  by  Ele&ricity  in  the  clofed  veffel. 

This  unexpected  virtue  is  made  probable  by  feveral  obfervations  and 
experiments  which  were  made  with  care  and  attention.  In  1747  I  filled 
a  glafs  veffel  with  water,  and  diffolved  nitre  therein.  This  veffel  flood 
unmoved  for  feveral  weeks.  The  water  therefore  became  very  clear, 
after  the  heavier  parts  of  the  nitre  had  fubfided.  At  the  latter  end  of  the 
year  I  put  a  wire  into  this  clear  water,  and  joined  it  to  a  metalline  tube 
fufpended  on  fiiken  threads.  I  put  under  this  tube  at  different  times 
fometimes  metals,  fometimes  metalline  veffels  full  of  water,  in  which 
were  glafs  fpheres  filled  with  metalline  particles.  When  thefe  were  pre¬ 
pared  I  excited  the  Eledricity.  The  eledrical  fire  touched  the  bodies 
placed  underneath.  I  repeated  the  agitation  of  Eledjicity  for  feveral 
days.  And  now,  beyond  my  expedation,  I  found  a  great  quantity  of 
nitrous  parts  of  various  textures  in  the  metals  and  veffels,  which  had 
been  touched  by  the  eledrical  fire  under  the  metalline  tube.  More  veffels 
were  placed  in  the  room  where  I  made  the  experiments,  and  were  not 
touched  by  the  eledrical  matter  from  the  metalline  tube.  In  thefe  there 
was  no  trace  of  nitre.  Hence  it  is  eafy  to  conjecture,  that  the  parts  of 
nitre  are  taken  out  of  water  by  Electricity,  and  carried  into  places  which 
are  touched  by  the  electrical  fire. 

About  the  beginning  of  the  prefent  year  1748,  I  received  a  letter  from 
Venice ,  which  greatly  confirms  this  conjecture.  The  author,  Joannes 
Daniel  Gaifel ,  related  an  affair,  which  furprized  all  the  learned  in  Venice , 
Bologna ,  and  other  cities  of  Italy.  It  was  accompanied  with  a  printed 
epillle  in  Italian  *,  written  by  an  eminent  perfon  at  Venice ,  S.g.  Jo. 
Franc.  Pivati.  In  this  epiflle,  the  fubject  of  which  is  Medical  Electri¬ 
city,  he  relates  a  ftory  of  wonderful  effects  to  Sig.  Fr.  Maria  Zanotti ,  Se¬ 
cretary  of  the  Academy  of  Bologna  :  and  the  art,  by  which  thefe  things 
were  performed,  was  the  invention  of  Pivati.  A  manifeft  example  of 
the  virtue  of  Electricity  was  fhewn  in  the  balfam  of  Peru  ;  which  was  fo 
concealed  in  a  glafs  cylinder,  that  before  the  application  of  Electricity, 
there  could  not  be  the  lead  fmeil  of  it  by  any  means  difeovered.  A  man, 
who  having  a  pain  in  his  fide,  had  applied  hyffop  to  it  by  the  advice  of 
a  Phyfician,  approached  to  the  cylinder.  The  man  was  electrified  by  it, 
went  home,  fell  afleep,  fweated,  and  difperfed  the  power  of  the  bal¬ 
fam.  His  cloaths,  bed,  chamber,  all  fmelt  of  it.  When  he  had  re- 
frefhed  himfelf  by  this  deep,  he  combed  his  head  \  and  found  the  bal¬ 
fam  to  have  penetrated  his  hair,  fo  that  the  very  comb  was  perfumed. 
The  next  day  S.  Pivati  electrified  a  man  in  health  after  the  fame  manner, 
who  knew  nothing  of  what  had  been  done  before.  On  his  going  into 
company  about  ~  an  hour  afterwards,  he  found  a  gradual  warmth  dif- 
ffjfing  itfelf  thro5  his  whole  body.  He  grew  lively  and  more  chearful 

*  Lettere  fepra  L' Eleftricita  principalmente  jer  qvanto  fpetta  alia  Medicina.  In  Vene- 
Zia  afprejjo  Simone  Occhi,  con  Licenza  de  'uperiori  i  ~ 47 . 
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than  ufual.  His  companions  were  furprized  at  an  odour,  and  could  not 
imagine  whence  it  proceeded  :  but  he  himfelf  perceived*  that  the  per¬ 
fume  arofe  from  his  own  body,  at  which  he  was  much  furprized  ;  not 
having  the  leaft  fufpicion  that  it  was  owing  to  the  operation,  that  had 
been  performed  upon  him  by  S.  Pivati . 

Being  (truck  with  a  relation  fo  extraordinary,  I  was  defirous  to  try  the 
power  of  Electricity  on  certain  fubftances,  and  found  the  event  to  confirm 
what  had  been  related.  I  put  fome  beaten  fulphur  into  a  glafs  fphere,  fo 
well  covered  and  (topped,  that  on  turning  it  over  the  fire,  there  was  not 
the  lead  fmell  of  fulphur  perceived.  When  the  fphere  was  cooled,  I  elec¬ 
trified  it.  Immediately  fulphureous  vapours  iflfued  from  it,  and  on 
continuing  the  Electricity,  filled  the  air,  fo  as  to  be  fmelt  at  the  diftance 
of  more  than  io  feet.  I  called  a  friend  well  verfed  in  EleCtricity,  Prof. 
Haubold ,  and  feveral  others,  as  witndfes  and  judges  of  this  faCt  :  but 
they  were  prefently  driven  away  by  the  (tench  of  the  fulphur.  I  (Paid 
a  little  longer  my  felf  in  this  fulphureous  atmofphere,  and  was  fo  im¬ 
pregnated  thereby,  that  my  body,  cloaths,  and  breath,  retained  the  odour 
even  the  next  day.  On  repeating  the  experiment  in  the  prefence  of  one 
who  was  converfant  in  the  effeCts  of  fulphur,  the  figns  of  an  inflamed 
blood  were  vifible  in  the  mouth  on  the  third  day.  After  this  I  tried  the 
effeCt  of  a  more-agreeable  fmell,  and  filled  the  fphere  with  cinnamon. 
When  I  had  treated  it  as  before,  the  fmell  of  cinnamon  was  foon  per¬ 
ceived  by  the  company,  and  the  whole  room  was  in  a  fhort  time  fo  per¬ 
fumed  by  it,  that  it  immediately  faluted  the  nofes  of  all  that  came  in  ; 
and  the  odour  remained  on  the  next  day.  I  tried  the  balfam  of  Peru 
with  like  fuccefs.  My  above-mentioned  friend,  whofe  teftimony  I  did 
not  care  to  be  without,  after  he  had  received  the  power  of  the  balfam* 
fmelt  fo  ftrong  of  it,  that  going  abroad  to  fupper,  he  'was  often  afked 
by  the  company,  what  perfume  he  had  about  him.  The  next  day,  when 
I  drank  tea,  I  found  an  unufually  fweet  tafte,  owing  to  the  fumes  of  the 
balfam,  that  (till  remained  in  my  mouth.  In  a  few  days,  when  the  fphere 
had  loft  all  the  fcent  of  the  balfam,  we  let  a  chain  out  of  the  chamber 
window,  and  extended  it  thro’  the  open  air  into  another  room  detached 
from  the  former.  Here  we  fufpended  the  chain  on  filken  lines,  and  gave 
it  into  the  hand  of  a  man  who  ftood  on  an  extended  filken  line,  and 
knew  nothing  of  our  purpofe.  When  the  EleCtricity  had  been  excited 
for  fome  time,  the  man  was  afked  whether  he  fmelt  any  thing  ;  and  on 
fnuffing  up  his  nofe  he  faid  he  did.  Being  afked  again  what  fmell  it  was* 
he  faid  he  did  not  know.  When  the  eleCtrical  commotions  had  been 
continued  a  quarter  of  an  hour,  that  room  fmelt  fo  ftrong  of  it,  that  the 
man,  who  knew  nothing  of  pur  balfam,  faid  his  nofe  was  filled  with  a 
fweet  fmell,  like  that  of  fome  fort  of  balfam.  After  (leeping  in  a  houfe 
at  a  eonfiderable  diftance  from  the  room  where  the  experiment  was  tried, 
he  rofe  very  chearful  in  the  morning,  and  found  a  more  pleafant  tafte 
than  ordinary  in  his  tea. 
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When  I  confider  thefe  things  I  cannot  think  it  improbable,  that  Elec¬ 
tricity  may  be  of  fervice  in  the  cure  offome  difeafes.  There  are  2  great 
benefits  to  be  expected  from  medicine  •,  for  either  noxious  particles  being 
mixt  with  the  blood  or  other  juries,  are  to  be  feparated  and  expelled  ;  or 
fuch  as  are  beneficial  to  health  are  to  be  introduced.  In  both  thefe  cafes 
EleCtricity  may  be  of  fervice.  For  as  foon  as  it  touches  a  human  body* 
k  immediately  pervades  it  in  fuch  a  manner,  that  no  place  is  left  free 
from  it  *  nor  is  there  any  thing  in  the  body,  that  can  be  rendered  vola¬ 
tile,  that  is  not  diffolved,  diffipated,  and  carried  off  by  it.  We  cannot 
doubt  therefore,  that  blood,  with  which  EleCtricity  is  communicated,  is 
divided  into  more  minute  parts  ;  that  feveral  of  them  are  feparated  from 
the  mafs  of  blood,  and  in  a  fhort  time  are  difperfed  in  the  air.  The 
tenacity  of  the  blood  does  not  blunt  the  eleCtrical  power ;  nor  does  the 
firmnefs  of  the  veins  hinder  the  avulfion  •,  nor  the  fat  reprefs  it.  The 
coherence  of  glafs,  tho’  it  is  much  firmer  than  the  contexture  of  the 
weins,  flefh,  and  fkin,.  cannot  however  hinder  fpirits  and  aromaticks  from 
being  diffolved  into  particles,  that  fly  off  thro’  the  pores  of  the  glafs. 
We  feem  therefore  to  have  reafon  enough  to  think,  that  Electricity  may 
caufe  certain  fubftances  to  fly  off  from  the  blood,  and  other  parts  of 
the  body. 

That  the  blood  and  humours  of  the  body  are  greatly  agitated,  re¬ 
vived,  and  attenuated  by  Electricity  is  raanifeft  :  for  I  knew  a  woman* 
whofe  menfes  flow  immediately  on  her  being  electrified.  Dr  Phekefim 
wrote  to  me  a  few  days  ago  from  Hirfchberg  in  Silefia ,  that  his  being;. 
deCtrified  was  conftantly  attended  by  a  bleeding  at  the  nole. 

But  EleCtricity  has  not  only  a  power  of  feparating  and  expelling,  but 
is  alfo  very  efficacious  in  filling  the  blood  with  powers,  which  are  cori-r 
tained  in  plants,  and  minerals;,  which  is  manifeft  from  what  I  have  already 
fliewn  with  regard  to  fulphur,  cinnamon,  and  balfam  of  Peru .  The 
eleCtrical  power  of  nouriffiing  the  blood  differs  from  the  ufual  method 
of  healing  in.  this,  that  it  fupplies  the  blood  with  aliment  without  the 
help  of  the  ftomach,  and  that  it  enriches  the  vital  juice  with  thofe  exha¬ 
lations,  which  pafs  thro’  the  glafs,  and  excel  in  fubtilty  and  purity. 
Medicines  received  by  the  mouth  muff  be  carried  into  the  ftomach,  be¬ 
fore  they  can  be  mixed  with  the  blood,  and  wander  thro’  many  and  long 
paths,  and  therein  be  changed.  But  the  fpirits  raifed  by  benign  Elec¬ 
tricity,  flow  into  the  blood  without  thefe  windings.  Sometimes  a  partr 
of  the  body  is  difordered  by  it,  becaufe  the  paffages,  thro’  which  the 
blood  or  other  liquor  ought  to  flow,  are  fo  obftruCted,  that  the  remedies, 
applied  have  no  power  at  all  of  opening  them,  or  at  leaft  require  a  long 
time  for  it.  But  the  part  that  is  touched  by  eleCtrical  effluvia,  is  ftrongly 
opened  and  penetrated  by  them*. 

By  the  conjunction  therefore  of  medicine  and  the  eleCtrical  art,T  am 
of  opinion,  that  new  and  happy  cures  of  difeafes  may  be  performed*  re¬ 
markable  examples  of  which  have  been  publifhed  by  the  learned  S*. 
Sivatiy  who  made  ufe  of  the  advice  of  a  learned,  and  experienced  Phy- 
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fician.  He  reftored  the  obftruCted  courfe  of  the  blood  in  a  woman,  by 
treating  the  ufual  medicines  in  fuch  a  manner,  that  their  powers  reached 
the  body  of  the  patient  by  means  of  Electricity,  from  the  glafs  cylinders 
in  which  they  were  inclofed.  S.  Pivati’s  afliftance  was  implored  by  a 
young  gentleman,  who  was  fo  miferably  affeCted  by  an  abundance  of 
collected  and  corrupted  humour  in  his  foot,  that  it  eluded  all  the  at¬ 
tempts  of  the  Phyficians.  S.  Pivati  filled  a  glafs  cylinder  with  proper 
materials,  and  having  eleCtrihed  it,  applied  to  the  part  affeCted,  which 
he  caufed  to  emit  eieCtrical  fparks,  and  continued  the  operation  for  fome 
minutes.  When  the  patient  went  to  bed,  he  had  a  good  night,  and  a  mi¬ 
tigation  of  his  pain.  When  he  awaked  in  the  morning,  he  found  a  fmall 
red  tubercle  on  his  foot,  which  only  itched,  as  if  a  cold  humour  had 
flowed  thro*  the  inner  part  of  his  foot.  He  fweated  every  night  for  8 
days  together,  and  at  the  end  of  this  time  was  perfectly  well.  After 
this  S.  Donadoni ,  Bifhop  of  Sebenico ,  came  to  S.  Pivati ,  attended  by  his 
Phyfician  and  fome  friends.  His  Lordfhip  was  at  that  time  75  years 
old,  and  had  been  afflicted  with  pains  in  his  hands  and  feet  for  feveral 
years.  The  gout  had  fo  affeCted  his  fingers,  that  he  was  not  able  to 
move  them,  and  his  legs,  fo  that  he  could  not  bend  his  knees.  He  was 
fo  miferable,  that  when  night  came,  his  fervants  were  obliged  to  bring 
him  in  a  chair  to  the  bedflde,  and  lift  him  gently  into  it.  The  poor  cid 
Bifhop  intreated  S.  Pivati  to  try  the  efFeCts  of  EleCtricity  on  his  body* 
He  proceeded  after  the  following  manner  ;  he  filled  a  glafs  cylinder  with 
difcutient  medicines,  and  managed  it  fo  that  the  eieCtrical  virtue  might 
enter  into  the  patient.  He  prefently  felt  fome  unufual  commotions  in 
his  fingers.  The  aCtion  of  EleCtricity  was  continued  for  2  minutes. 
His  Lordfhip  in  lefs  time  than  could  be  imagined,  opened  and  fhut  both 
his  hands,  gave  a  hearty  fqueeze  with  his  hand  to  one  of  his  attendants,, 
got  up,  walked,  fmote  his  hands  together,  helped  himfelf  to  a  chair  and 
fate  down,  wondering  at  his  own  ftrength,  and  hardly  knowing  whether 
it  was  not  a  dream.  He  walked  out  of  the  chamber  down  flairs,  with¬ 
out  any  afliftance,  and  with  all  the  alacrity  of  a  young  man.  Soon  after, 
S.  Pivati  relieved  a  Lady  of  60  years  in  like  manner  from  the  gout, 
with  which  fhe  had  been  6  months  tormented.  Her  fingers  were  much 
fwollen,  and  continually  trembling,  and  one  of  her  arrfts  was  convulfed* 
But  after  receiving  the  powers  of  EleCtricity  for  2  minutes,  the  trembling 
of  her  fingers  ceafed  :  and  the  next  day  the  fwelling  was  fo  far  abated, 
that  fhe  could  draw  on  her  gloves,  and  make  ufe  of  her  fingers. 

Thefe  things  are  fo  manifeft,  that  there  feems  to  be  no  room  to  doubt 
of  the  afliftance  that  may  be  given  to  Medicine  by  EleCtricity.  In  which 
opinion  I  am  greatly  confirmed  by  the  concurrence  of  the  judicious  and 
fkilful  Phyfician  S.  Morgagni ,  ProfefTor  of  Anatomy  at  Padua ,  who 
highly  approved  of  what  S.  Pivati  had  done,  and  encouraged  him  to 
proceed  in  his  attemps  to  improve  Medicine,  in  a  manner  fo  beneficial  to 
human  kind  % 

* 

*  See  ArU  38,  and  39. 
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04,  Though  perhaps  as  many  curious  and  well-contrived  experiments 
have  been  made  in  England  as  in  all  the  other  parts  of  Europe ,  to  difco- 
ver  the  general  laws  and  properties  of  EleCtricity  *,  we  have  not  hitherto 
attended  to  the  effeCfs  that  may  be  thereby  produced  in  the  bodies  of 
living  animals,  any  further  than  to  affure  ourfelves  they  may  be  killed 
thereby  *,  a  luppofition  that  difeafesmay  be  cured  by  means  of  this  power, 
having  met  with  fo  little  countenance  amongft  us,  that  very  few  trials 
have  been  made,  to  afcertain  what,  in  diftempered  cafes,  it  can  or  can¬ 
not  perform.  Foreigners ,  on  the  contrary,  feem  fond  of  believing  that 
the  lubtile  eleCtric  fluid  (be  it  fire,  aether,  or  whatever  elfe)  which  can 
pervade  all  bodies,  and  (being  accumulated)  even  kill  an  animal,  in  cer¬ 
tain  circumftances,  and  by  certain  methods  of  application,  may,  poffi- 
bly,  in  other  circumftances,  and  applied  in  different  degrees,  and  by 
different  methods,  fo  operate  on  the  fluids  or  folids,  and  perhaps  on 
both,  that  very  beneficial  and  falutary  effeCts  may  refult  therefrom. 

With  this  view  the  Abbe  Nollet  made  feveral  experiments  on  living 
birds,  kittens,  and  human  bodies  *,  and  if  we  may  give  credit  to  the 
accounts  thereof  communicated  to  11s,  he  found,  in  every  trial,  that 
perfpiration  was  fo  confiderably  promoted  thereby,  as  to  caufe  a  very 
fenfible  difference  between  the  weight  of  fuch  animals  as  had  been  elec¬ 
trified,  and  others  of  the  fame  kind  that  were  treated  exaCtly  alike  in 
every  refpeCf  befides  :  whence  he  naturally  concludes,  that,  in  cafes 
where  it  is  neceffary  to  quicken  the  circulation  of  the  fluids,  and  throw 
off  a  greater  quantity  of  the  perfpirable  matter,  Electricity  muft  be 
greatly  ufeful. 

The  Philofophers  in  Italy  and  Germany  have  applied  their  induftry  t© 
difeover  by  experiment,  how  far  Electricity  may.  Amply  and  in  itfeif,, 
be  of  fervice  in  feveral  difeafes,  and  likewife  how  far  it  may  conduce 
towards  conveying  the  more  fubtile  and  active  effluvia  of  ufeful  Medi¬ 
cines,  either  into  the  whole  body,  or  into  feme  diftempered  part.  Mr 
JVatfon  read,  laft  Thursday ,  before  the  Royal  Society ,.  an  abftract  of  the 
preceding  paper. 

My  ingenious  friend  Dr  Jofeph  Bruni ,  one  of  the  principal  Phyflcians 
at-  Turin  ^  and  F.  R.  S.  has  likewife  fent  to  me  an  account,  lately  re¬ 
ceived  by  him,  ,of  experiments  made  at  Rome,  and  at  Bologna  *,  whichT 
now  lay  before  you,  in  order  to  (hew  what  attempts  to  the  fame  purpofe 
have  been  made  in  different  countries,  and  by  different  people.  The 
DoCfor  informs  me,  that  at  Turin  they  have  repeated,  with  great  fuc- 
cels,,  the  electrical  experiments  made  in  England ,  whereof  Ehad  fenthim 
printed  accounts  •,  that  people  all  over  Italy  are  bufily  at  work  making 
electrical  experiments  *,  and  that,  at  Bologna y,  the  electrical  power  has 
been  applied  to,  the  cure  of  difeafes.  He  then  gives  me  a  tranfeript,  of 
an  account  fent  him  from  thence  in  Frencbi  which,  tranflated,  is  as 
follows. 

A  man,  who  had  been  for  a  whole  twelvemonth  deaf  of  one  ear,,,  with 
a  continual  noife  in  it  like  the  running  of  water,  attended  with  moft 

'  ■  violent 


O/ELECTRIC  I  T  Y. 

violent  pain  whenever  he  lay  with  that  ear  uppermoft,  coming  to  Ur 
Vera: l  for  advice,  the  Doctor  electrified  him,  bringing  out  abundance 
of  fiery  fparks  around  the  diftempered  ear  ^  which,  in  about  five  minutes 
that  the  electrification  was  continued,  became  as  red  as  if  a  bliftering 
plaifter  had  been  applied  to  it.  But  the  rednefs  disappeared  in  a  few 
minutes  after,  the  patient  pafied  the  night  with  lefs  pain  and  noife,  and 
was  perfectly  cured  of  his  diforder. 

A  footman  belonging  to  the  faid  Doctor,  being  taken  Suddenly  ill  of 
'  a  violent  pain  in  the  head,  which  continued  many  hours,  he  was  there¬ 
upon  electrified,,  the  Doctor  caufing  the  fparks  of  fire  to  iffue  from  the 
temple  wherein  the  pain  was  felt.  The  part  appeared  red,  the  pain 
abated ;  in  3  hours  it  was  entirely  gone,  and  has  never  returned  fince. 

A  woman  that  nurfed  one  of  the  Doctor’s  children,  having  had  a 
mod  grievous  diforder  in  her  eyes  for  fome  months,  with  a  continual 
running  of  water  from  one  of  them,  and  a  confiant  pain  over  the  eye¬ 
lid,  came  to  the  Doctor  for  advice-,  who  immediately  electrified  her, 
bringing  out  the  fiery  fparks  about  the  eye  and  eye- lid,  whereby  the  eye 
appeared  very  much  blood-fhot-,  but  that  went  off  in  7  or  8  minutes. 
The  woman  felt  lefs  pain  the  following  night,  and  opened  her  eye  in  the 
morning  more  eafily,  and  without  being  obliged  to  wipe  it,  as  fhe  did 
before :  the  watry  humour  and  pain  were  much  diminifhed  ;  and  the 
Doctor  hoped,  that,,  by  repeating  the  operation  twice  more,,  he  Should 
be  able  to  cure  her  quite. 

Dr  Bruni  gives  me  next  his  information  from  Rome  which  is,  that  at 
gentleman  there  covered  the  internal  Surface  of  a  cylinder  of  glafs  (which, 
fome  ufe  inftead  of  a  globe)  with  a  purgative  Medicine  and  that  a  mar^ 
electrified  therewith,  found  on  the  Spot  the  fame  effects  as  if  he  had 
Swallowed  the  Medicine.  He  then  recommends  to  us  in  England  to  try 
how  far  the  electric  power  may  be  of  Service  in  diftempers., 

Thefe  cafes,  Sir,,  and  particularly  the  laft,  as  it  may  to  Some  appear 
extravagant  and  whtmfical,  I  fhould  have  been  cautious  of  bringing 
before  the  Royal  Society ,  had  you  not  judged  it  proper  they  fhould  be 
added  to  thole  Similar  accounts  from  other  places  which  were  read  to  ua 
iaft  meeting.  I  think  neither  my  Self  nor  Dr  Bruni  anfwerable  for  the 
truth  of  thefe  facts,  as  we  relate  no  more  than  what  we  have  receivedi 
In  truth,  all  the  'phenomena  in  Electricity,  are  So  wonderful,  that:  it  is 
Scarcely  prudent  to  deny  the  pofiibility  of  any  accounts  concerning  it, 
till  we  have  made  experiments  carefully  ourfelves.  We  are  very  fure  it 
is  pofiible  to  render  a  living  body  replete  with  electrical  effluvia,  or  to 
tranfmit  and  fend  Such  efflluvia  through  a  living  body,  in  a  ff ream,  ,  as 
long  as  we  think  proper  :  we  are  not  fure  that  it  is  impofiible  for  thefe 
effluvia  to  convey  with  them  into  that  living  body  the  moft  Subtile  and 
active  effluvia  of  other  fubftances  ;  and  if  they  can  do  So,  .the  effects  fugt 
gefted  are  not  wholly  improbable  j  for  Several  experiments  have  proved^ 
that  a  very  minute  quantity  of  Medicine,  transfufed  directly  into,  the 
blood,  and  circulating  fluids,  will  have  the  fame  effect  as  a  iarge  dofe 
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thereof  taken  into  the  ftotnach.  Therefore  even  this  lafl  cafe,  romantic 
as  it  may  feem,  ihould  not  be  abfolutely  condemned  without  a  fair  trial  ; 
fince  we  all,  I  believe,  remember  the  time,  when  thofe  'phenomena  in 
Electricity,  which  are  now  the  mofb  common  and  familiar  to  us,  would 
have  been  thought  deferving  as  little  credit,  as  the  cafe  under  confidera* 
tion  may  feem  to  do,  had  accounts  of  them  been  fent  us  from  Rome% 
Venice ,  or  Bologna ,  and  had  we  never  experienced  them  ourfelves. 

J  Inter  from  gtj.  I  have  a  fan  about  1 6  years  old,  that  has  been  for  6  or  7.  years 

Mr  Robert  troubled  with  fudden  fits  that  intirely  take  away  his  fenfes.  I  got 

¥set*ef°lhe  t^e  helps  I  could,  but  to  no  purpofe ;  at  lafl  I  fent  him  to  St 

Fuftian  Frock  Bartholomew' s  Hofpital,  as  an  out-patient ;  and  there  he  was  turned  out 
being  fet  on  as  incurable.  So  finding  his  cafe  defperate,  I  confidered  the  power  of 
fire  by  Elec-  Eledtricky,  and  made  a  large  machine  for  ekdlrifying;  and  afterwards 
trE!ty-  fhocking  him  commonly  twice  a  day,  he  has  received  fome  benefit:  and 
April Sunday,  being  May  15,  he  being  on  the  pedeflal,  and  very  high  elec- 
1748!  Dated  trifled,  and  having  on  a  coarfe  fuftian  working  frock,  the  condenfing 
London ,  May  phial  being  on  the  conductor,  and  If  touching  him  to  procure  fnaps  as 
ReaJ7Y ?'  u^ua^  touched  his  right  fhoulder  blade  *,  and,  to  my  great  furprize,  the 

furzY  ^ax  the  frock  caught  fire,  with  a  great  blaze,  and  burnt  the 
whole  breadth  and  length  of  the  fhoulder,  the  flame  rifing  6  inches  above 
the  collar,  and  I  believe  would  have  fet  the  frock  on  fire,  had  I  not  put 
it  out  with  my  hands.  There  was  no  fire  in  the  room  that  day  :  this 
was  about  noon ;  neither  was  there  any  thing  that  could  have  any  in¬ 
flammable  vapour  there. 

My  furprize  was  the  greater,  becaufe  all  I  read  on  that  fubjedt  fays 
nothing  will  burn  but  what  fends  forth  fuch  vapours. 

At  9  the  fame  evening  I  made  him  put  on  the  fame  frock,  and  touched 
the  left  arm,  where  the  flax  had  not  been  burnt  before ;  and  it  had  the 
fame  effedl  as  above. 

Extras  of  a  36.  I  faw  lafl  week  in  London  fome  eledtrical  experiments  ;  in  which 

eb^ReC^Dr  new  °f  refearches  there  are  daily  new  difcoveries  made  :  the  adlive 
Steph.liales,  e^e£^r^c  fluid  feems  to  be  a  great  agent,  in  conjudtion  with  the  air,  in  the 
V  R .  s .  to  the  produdlion  of  fire. 

Rev.  Mr  A  warm  thick  piece  of  iron  being  fufpended  by  two  filk  lines,  had  a 
deftly  Hall,  warm  very  thick  piece  of  brafs  laid  on  it,  on  which  was  placed  a  com- 
fime Ekdrical  m?n  ken’s  eS§  :  when  etedtrjfied,  the  flafhes  from  the  iron  were  of  a 
Experiments,  bright  fllver  light  colour  *,  from  the  brafs  (efpecially  near  it)  the  flafhes 
H°.  488.  p.  were  green ;  and  from  the  egg  of  a  yellowifh  flame  colour  *  which  feems 
4°9-  June  to  argue,  that  fome  particles  of  thofe  different  bodies  were  carried  off  in 
Tedditi  Dfond  Aaflies’  whence  thefe  different  colours  were  exhibited. 

Feb.  i™*  It  is  fufpedled  that  great  degrees  of  eledlrifying  have  occafioned  fome 
5746-7,  Read  women  to  mifcarry  *,  and  no  wonder  that  fuch  fudden  fhocks  fhould  do 
Jun®  3°*  it  I  wrote  to  Mr  King  the  experimenter  to  eledtrify  a  frog,  while  the 
c  74  .  circulation  of  it’s  blood  was  viewed  with  a  microfcope,  to  fee  if  it  acce¬ 
lerated  it’s  motion^  which  he  has  not  yet  done. 


He 
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He  obferves,  that  apiece  of  linnen  that  has  never  been  wafted,  will 
foon  give  a  good  degree  of  Eledricity  to  a  large  warm  glafs  tube  ;  viz. 
on  account  of  the  mealy  paftc,  which  weavers  drefs  the  linnen  with  ;  and 
therefore  any  piece  of  linnen  thus  dreffed  will  do. 

37.  I  laid  before  the  Royal  Society  the  beginning  of  laft  winter  an  ac-  An  account  of 
count  of  what  had  been  done  by  fome  gentlemen,  in  order  to  afcertain  the  Expert- 
the  refpe&ive  velocities  of  Eledricity  and  Sound;  from  which  it  appeared fntntsmade  by: 
that  through  a  fpace  meafuring  6732  feet,  the  Electricity  was  percep of^tbeK 
tible  in  a  quantity  of  time  lefs  than  TVw  of  a  fecond.  But  the  gentle-  soc. order 
men  concerned  were  defirous,  if  pofftble,  of  afcer  tain  in  g  the  abfolute  to  meafure  the- 
velocity  of  Electricity  at  a  certain  d i dance  ;  and  a  method  had  bzm  abfoiute  ^elo- 
thought  of,  by  which  this  might  be  determined  with  great  exactnefs*  Elee- 

Accordingly,  Aug.  5.  1748.  there  met  at  Shooter's ‘Hill  for  this  pur-  MrW.  wat- 
pofe,  the  Pref.  of  the  R.  Soc.  Rev.  Mr  Birch,  Rev.  Dr  Bradley,  Aftron.  Ton,  F.  R.  s. 
Royal,  James  Burrow,  Efq^  Mr  Ellicot,  Mr  G  Graham,  R.  Graha?n,  N°.  489-  P* 
Efq;  Rev.  Mr.  Lawrie,  Cha.  Stanhope,  Efq;  and  myfelf,  who  were 
the  R .  Soc.  Dr  Bevis ,  and  Mr  Grifchow ,  jun.  a  Member  of  the  R.  Acad, 
of  Sc.  at  Berlin.  l74a. 

It  was  agreed  to  make  the  electrical  circuit  of  2  miles in  the  middle 


of  which  an  obferver  was  to  take  in  each  hand  one  of  the  extremities  of 
a  wire,  which  was  a  mile  in  length.  Thele  wires  were  to  be  id  difpofed, 
that  this  obferver  being  placed  upon  the  floor  of  the  room  near  the  elec¬ 
trical  machine,  the  other  obfervers  might  be  able  in  the  fame  view  to  fee 
the  explofion  of  the  charged  phial,  and  the  obferver  holding  the  wires 
and  might  take  notice  of  the  time  lapfed  between  the  difcharging  the 
phial  and  the  convulfive  motions  of  the  arms  of  the  obferver  in  co-nfe- 
quence  thereof  *,  inafmuch  as  this  time  would  fhew  the  velocity  of  Elec¬ 
tricity,  through  a  fpace  equal  to  the  length  of  the  wire  between  the 
coated  phial  and  this  obferver. 

The  electrifying  machine  was  placed  in  the  fame  houfe  as  it  was  laft 
year.  We  then  found  ourfelves  greatly  embaraffed  by  the  wire’s  being, 
conducted  by  the  fide  of  the  road,  which  we  were  compelled  to,  on  ac¬ 
count  of  the  fpace  neceflary  for  the  meafuring  of  Sound  :  but  fo  great  .a 
diftance  from  the  machine  was  not  now  wanted,  though  the  circuit: 
through  the  wire  was  intended  to  be  at  lead  2  miles.  We  had  difco- 


vered,  by  our  former  experiments,  that  the  only  caution  now  necefiary 
was,  that  the  wires  conduced  upon  dry  flicks  foould  not  touch  the 
ground,  each  other,  or  any  non-de£tric,in  a  con  fide  r  able  degree,  in  any 
part  of  their  length  f  if  they  did  not  touch  each  other,  the  returns  of 
the  wire,  be  they  ever  fo  frequent,  imported  little,  as  the  wire  had  been- 
found  to-  condud  Eledricity  fo  much  better  than  the  Hicks*  It  was 
therefore  thought  proper  to  place  thefe  flicks  in  a  field  50  yards  di  fiant 
from  the  machine^  The  length  of  this  field  being  eleven  chains,,  or 
726  feet,  eight  returns  of  the  wire  from  the  top  to  the  bottom  ©f  the 
field*  made  fomewhat  more  than  a  mile*  and  returns  more  than  2 
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miles,  the  quantity  of  wire  intended  for  the  Ele&ricity  to  pafs  through 
to  make  the  experiment. 

We  had  found  hft  year,  that,  upon  difcharging  the  eleftrified  phials, 
if  2  obfervers  made  their  bodies  part  of  the  circuit,  one  of  which  grafped 
the  leaden  coating  of  the  phial  in  one  hand,  and  held  in  his  other  one 
extremity  of  the  conducing  wire  •,  and  if  the  other  obfcrver  held  the 
other  extremity  of  the  conducing  wire  in  one  hand,  and  took  in  his  o- 
ther  the  Ihort  iron  rod  with  which  the  explofion  was  made  ;  upon  this 
explofion,  I  fay,  they  were  both  fhocked  in  the  fame  indant,  which 
was  that  of  the  explofion  of  the  phial.  If  therefore  an  obfcrver,  making 
his  body  part  of  the  circuit,  was  fhocked  in  the  indant  of  the  explofion 
of  the  charged  phial  in  the  middle  of  the  wire,  no.  doubt  would  remain 
of  the  velocity  of  Eldfricity  being  indantaneous  through  the  length  of 
that  whole  wire.  But  if,  on  the  contrary,  the  time  between  making 
the  explofion,  and  feeing  the  convulfions  in  the  arms  of  the  obferver 
holding  the  conducing  wires,  was  great  enough  to  be  meafured,  we 
then  fhould  be  able  to  afcertain  it’s  velocity  to  the  didance  equal  to  -p 
the  quantity  of  wire  employed  only,  let  the  manner  of  the  Electricity’s 
difcharging  icfelf  be  what  it  would. 

It  has  been  a  quedion  with  fame,  who  have  confidered  this  fubjedl, 
whether  the  Electricity,  in  compkating  the  circuit  from  the  matter  con¬ 
tained  in  the  glafs,  paffed  either  by  the  wire  in  the  mouth  to  the  coat¬ 
ing  of  the  glafs,  the  contrary  way  by  the  coating  to  the  wire  in  the 
mouth,  or  otherwife  directed  itfeif  both  ways  at  once  ?  that  the  FleCtri- 
city  mud  pafs  off  one  of  thefe  three  ways,  was  certain,  as  the  explofion 
would  not  be  complete,  unlefs  in  the  indant  thereof  fome  matter  very 
non-electric  communicated  between  the  wire  in  the  mouth,  and  the  coat¬ 
ing  of  the  glafs.  Unlefs  therefore  the  obferver  was  placed  in  the  centre 
of  the  conducting  wires,  it  might  be  objected,  that  the  experiment  was- 
not  made  with  the  exactnefs  neceffary  ;  becaufe  any  perfon,  who  was 
of  opinion  that  the  Electricity  directed  itfeif  from  the  mouth  of  the 
glafs  to  the  coating,  might  object,  if  the  wire  from  the  Ihort  iron  rod 
to  the  obferver  was  only  p  the  length  of  that  between  the  obferver  and 
the  coating  of  the  glafs,  that  the  Electricity,  in  the  time  found,  palled 
only  through  the  fhort  wire,  and  vice  verfa.  But  if,  as  it  was  here 
'  thought  proper,  the  obferver  was  placed  in  the  centre  of  the  conducting 
wire,  let  the  direction  of  the  Electricity  be  what  it  would,  no  difference 
could  happen  in  the  refult  of  the  experiments,  if  made  with  the  necef- 
fary  caution ;  becaufe,  if  the  effects  in  the  middle  and  both  ends  of  the 
wires  were  indantaneous,  the  conclufion  therefrom  would  be  very  ob¬ 
vious.  To  make  the  experiment,  the  fame  phial  filled  with  filings  of 
iron,  and  coated  with  fheet-lead,  which  was  ufed  lad  year,  was  placed 
in  the  window  of  the  room  near  the  machine,  and  was  connected  to 
the  prime  condudbor  by  a  piece  of  wire.  To  the  coating  of  this 
phial  a  wire  was  fadened  ;  which,  being  conducted  upon  dry  dicks 
to  the  before- mentioned  field,  was  carried  in  like  manner  to  the  bot¬ 
tom  *  and  being  conducted  thus  from  the  bottom  of  the  field  to  the 

top, 
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top,  and  from  the  top  to  the  bottom  7  other  times,  returned  again 
into  the  room  and  was  held  in  one  hand  of  an  obferver  near  the  ma¬ 
chine.  From  the  other  hand  of  this  obferver,  another  wire,  of  the 
fame  length  with  the  former,  was  conducted  in  the  fame  manfter,  and 
returned  into  the  room,  and  was  faflened  to  the  iron  rod  with  which 
the  explofion  was  made.  The  whole  length  of  the  wires,  allowing  10 
yards  for  their  turns  round  the  flicks,  amounted  to  2  miles  ^  and  6 
chains,  or  12276  feet. 

As  the  night  preceding  thefe  experiments  had  been  very  rainy,  care 
was  taken,  by  filk  lines  properly  difpofed,  that  the  wires  in  their  paffage 
from  the  window  of  the  houfe  might  not  touch  the  wood  thereof;  left, 
from  the  moiflure  of  this  wood,  the  electrical  circuit  might  be  fhort- 
ened. 

When  all  parts  of  the  apparatus  were  properly  difpofed,  feveral  ex- 
plofions  of  the  charged  phial  were  made ;  and  it  was  invariably  feen, 
that  the  obferver  holding  in  each  hand  one  of  the  extremities  of  thefe 
wires  was  convulfed  in  both  his  arms  in  the  inflant  of  making  the  ex- 
plofions. 

Inflead  of  one,  4  men  were  then  placed  holding  each  other  by  the 
hand  near  the  machine,  the  firfl  of  which  held  in  his  right  hand  one 
extremity  of  the  wire,  and  the  lafl  man%the  other  in  his  left.  They 
were  all  feen  convulfed  in  the  inflant  of  the  expiofion.  Every  one  who 
felt  it,  complained  of  the  feverity  of  the  fhock. 

-  It  was  then  defired,  by  one  of  the  gentlemen  concerned,  that  an  ex¬ 
piofion  ifhould  be  made  with  the  obferver  holding  only  one  of  the  wires. 
This  was  done  accordingly  but  the  obferver  felt  nothing,  the  phial 
di (charging  itfelf  in  a  different  manner  to  what  it  did  before,  on  account 
of  the  circuit’s  not  being  compleated. 

It  was  then  tried,  whether  an  obferver  would  be  fhocked  upon  the 
difcharge  of  the  phial,  if  the  2  wires  at  their  extremities  flightly  touched 
each  other,  whilfl  an  obferver  at  the  fame  time  held  one  of  thefe  about 
a  foot  from  their  ends  in  each  of  his  hands.  Upon  trial  he  felt  nothing, 
though  the  phial  exploded  very  quick,  becaufe  the  iron  wire  conduced 
the  Ele&ricity  better  than  the  body  of  the  obferver. 

It  was  then  tried,  whether  or  no,  as  the  ground  was  wet,  if  the  ex¬ 
plofion  was  made  with  the  obferver  holding  the  extremity  of  each  wire 
{landing  upon  the  ground  near  the  window  of  the  houfe,  any  differ¬ 
ence  would  arife  in  the  fuccefs  of  the  experiment.  No  difference  was 
found,  the  obferver  being  fhocked  in  the  inflant  of  the  explofion,  as 
before,  in  both  his  arms,  and  acrofs  his  breaft. 

Upon  thefe  con fiderations  we  were  fully  fatisfied,  that  through  the 
whole  length  of  this  wire,  being,  as  I  mentioned  before,  12276 ;  feet, 
the  velocity  of  Ele6lricity  was  inflantaneous. 

As  it  was  found  lafl  year,  we  obferved  again,  that  although  the 
eleblrical  commotions  were  very  fevere  to  thofe  who  held  the  wires, 
VOL.  X,  Part  ii.  Ggg  the 
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the  report  of  the  explofion  at  the  prime  conductor  was  little,  in  com¬ 
panion  of'  that  which  is  heard  when  the  circuit  is  fhort.  From  whence 
it  was  conjeCtured,  that  the  very  loud  report,  in  the  experiment  of 
Leyden  is  confined  to  a  very  fhort  circuit. 

38.  The  inquiry  into  the  nature  and  propertied  of  EleCtritity  has 
been,  within  thefe  few  years,  the  purfuit  of  many  excellent  and  in¬ 
genious  perfons ;  and  moft  of  it’s  extraordinary  phaenomena,  which 
have  been  made  to  appear  in  one  place,  have,  with  proper  attention 
to  the  requifite  circumftanccs,  appeared  in  others :  but  there  have  hap¬ 
pened  2  very  remarkable  exceptions  to  this  rule.  The  firft  is,  that  the 
odours  of  odoriferous  fubftances  do  not  only  pervade,  from  friCtion,  the 
glades  which  contain  them,  but  that  thefe  odours  were  carried  along 
with  the  current  of  Electricity  into  fuch  non-eleCtric  bodies  as  were 
deftined  to  receive  them,  and  manifefted  themfelves  in  thofe  bodies  by 
communicating  to  them  their  fmell,  and  other  properties.  Thefe,  and 
other  things  yet  more  extraordinary,  were  faid  to  have  been  performed 
by  Mr  Pivati  at  Venice ,  and  to  have  been  repeated  by  Mr  Winckler  at 
Leipfick  *,  but  though  no  care  or  expence  has  been  fpared,  either  by  Abbe 
Nollet  at  Paris ,  Mr  Jallabert  at  Geneva ,  Mr  Bofe  at  Witt  ember g,  Pere 
Garo  at  Turin,  and  by  myfelf  at  London ,  to  bring  about  the  fame  effieCts, 
they  have  hitherto  been  unfuccefsful.  For  which  reafon  the  truth  of 
thefe  relations  has  been  greatly  queftioned  by  many*,  as  Mr  Buccamare , 
in  a  *  treatife  fince  published,  fays,  that  Mr  Pivati  confeffed  to  thofe, 
who  addreffed  themfelves  to  him  to  fee  the  experiments,  that  more  ef- 
pecially  made  with  balfam  of  Peru ,  that  it  never  fucceeded  but  once,  and 
that  he  could  never  repeat  it.  I  likewife  received  yefterday  a  letter  from 
Abbe  Nollet ,  who  is  juft  returned  to  Paris  from  T urin  and  Italy.  He 
fays,  that  his  firft  care  was  to  inquire  into  the  truth  of  thbfe  wonders  in 
EleCtricity,  of  which  we  have  heard  fo  much  foralmoft  3  years,  and  which 
have  not  lucceeded  either  with  himfelf  or  me  :  and  he  imagines  the  R . 
Soc.  would  be  glad  to  know  what  they  really  were  :  for  which  reafon  he 
has  juft  now  fent  a  Memoir  to  the  D.  of  Richmond ,  in  which  will  be  feen 
the  moft  circumftantial  account  he  has  been  able  to  procure  of  them  at 
Turin ,  at  V enice ,  and  at  Bologna.  For  his  own  part,  he  thinks  that  there 
has  been  a  great  deal  of  prejudice,  credulity,  and  exaggeration  ;  to 
which  may  be  added,  very  little  care  and  caution  in  making  thefe  ex¬ 
periments.  He  is  now  forry  he  has  loft  fo  much  time  in  attempting  to 
make  them  ;  and  thinks  Mr  Winckler  has  been  too  hafty  in  aflerting,. 
that  he  had  repeated  thefe  Italian  experiments  :  but  why  fhould  he  call, 
them  Italian ,  when  the  nation  he  fays  will  not  allow  the  appellation,  and 
except  3  perfons,  he  finds  there  no  defender  of  what  has  been  faid  to  be 
done  \  and  adds,  that  there  is  not  a  Philofopher  of  repute  there,  who  be¬ 
lieves  them  any  more  than  himfelf  ? 

This  experiment  then  feems  not  to  arrive  at  what  we  have  been  told  *, 
but,  for  further  information,  we  muft  wait  till  the  reception  of  Abbe 
NollcP s  Memoir, 

*  Fent  amen  de  vi  Electric.  &c.  p.  183; 
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The  other  is,  an  experiment  called  by  Prof.  Bofe  at  IVittmberg ,  die 
Apotheofis  or  Beatification.  The  making  this  experiment,  in  the  manner 
mentioned  by  this  gentleman  in  his  writings,  has  been  attained  to  by 
none.  He  fays,  if  in  ele&rifing  you  employ  large  globes,  and  place  a 
man  upon  a  large  cake  of  pitch,  by  little  and  little  a  lambent  flame  arifes 
from  the  pitch,  and  fpreads  itfelf  around  his  feet;  from  hence  by  degrees 
it  is  propagated  to  his  knees,  his  body,  and  at  lad  to  his  head  :  that  then 
by  continuing  the  eledlrifation  the  man’s  head  is  furrounded  by  a  glory, 
fuch  a  one  in  fome  meafure,  as  is  reprefented  by  Painters  in  their  orna¬ 
menting  the  heads  of  Saints  :  that  in  this  flate  if  the  eledlrifed  man  is 
touched  by  one  that  is  not,  the  pain  felt  by  both  is  very  fevere,  reaches 
from  the  finger  to  the  fhoulder,  and  remains  a  long  time.  Prof.  Bofe , 
in  another  part  of  his  *  writings,  fays,  that  the  beatification  indeed  does 
not  always  fucceed  with  him  ;  that  fometimes,  when  other  circumflances 
have  been  very  favourable,  a  man  will  be  beatified  by  one  fphere  in  2 
minutes  ;  at  other  times,  2  or  3  globes  will  not  do  it  under  6  or  8  mi¬ 
nutes;  and  even  at  fometimes  after 20  minutes,  when  5  or  6  globes  were 
made  ufe  of,  no  light  has  been  vifible  :  that  under  the  fame  circumflan¬ 
ces,  when  one  perlon  was  capable  of  being  beatified,  another  was  not. 
This  is  a  fhort  account  of  Prof.  Bofe  %  beatification,  given  in  his  writ¬ 
ings,  in  which,  neverthelefs,  nothing  of  what  he  fays  efiential  to  the 
operation  is  omitted. 

This  experiment,  which  was  not  only  a  definable  thing  to  be  feen,  but 
as  it  feemed  to  communicate  to  non-eledlric  bodies  \  a  greater  quantity  of 
Eleflricity  than  any  other  did,  that  of  Leyden  excepted,  I  was  very  de- 
firous  of  repeating  :  But  though  I  omitted  no  trouble,  and  varied  not 
the  leall  circumflance,  that  could  any  ways  conduce  thereto,  I  was  did 
appointed.  I  tried  the  combined  force  of  many  globes,  of  different 
machines,  in  the  befl  weather,  and  with  different  perfons,  but  no  radb 
ation  in  the  manner  before-mentioned.  When  I  underwent  this  opera¬ 
tion  myfelf,  fupported  by  folid  eledlrics  per fe  of  more  than  3  feet  high, 
and  as  much  diflant  from  the  fides  of  the  room  as  poffible  to  prevent 
the  efcaping  of  the  eledlrie  matter,  I  found  in  myfelf,  as  feveral  others 
did,  a  tingling  upon  the  fkin  in  my  head,  and  in  many  parts  of  my 
body  fuch  a  fenfation  as  would  be  felt  from  a  vaft  number  of  infedls 
crawling  upon  our  bodies  at  the  fame  time ;  but  I  conflantly  obferved 
this  fenfation  to  be  greateft  in  thofe  parts  of  my  body  which  were  neared 
any  non-eledlric  ;  but  ftill  no  light  upon  the  head,  though  to  make  the 
eye  more  ready  to  obferve  it,  this  experiment  was  made  in  the  dark  for 
fome  continuance.  The  fenfation  of  the  fnaps  in  this  date  were  very 
acute.  If  the  hand  . of  a  by-dander  was  brought  near  the  back  of  the 
hand  of  the  perfon  eledtrifed,  the  hairs  thereupon  fent  forth  a  great  num¬ 
ber  of  luminous  points ;  and  if  a  bunch  of  fine  lace  wire  was  placed  upon 
his  head,  you  faw  a  great  deal  more  of  the  fame  appearance  5  but  this  was 
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always  mod  brilliant  in  thofe  parts  neared  the  non-ele&ric,  and  dill 
more,  when  the  non-eie&ic  was  brought  to  a  proper  diftance.  But 
this  was  vaftiy  fliort  of  that  mentioned  by  Mr  Bofe,  not  only  in  it’s  Iuftre* 
but  as  it  never  was  general,  hardly  ever  (hewing  itfelf  in  2  parts  of  the 
.body  at  the  fame  time.  This  want  of  fuccefs  after  many  trials,  as  I  by 
no  means  doubted  Mr  Bofe  s  veracity,  induced  me  to  conclude,  that  ei¬ 
ther  fome  very  effential  part  of  the  apparatus  had  been  fuppreffed  by 
the  author,  or  that  the  air  of  Germany ,  being  upon  the  continent,  was 
more  dry,  and  more  fit,  than  that  of  our  illand.  It  was  difficult  in¬ 
deed  to  allow  this  lad,  as  the  experiment  had  failed  here,  after  the  long 
continuance  of  a  very  dry  feafon.  This  want  of  fuccefs  occasioned  many 
perfons  here,  well  verfed  in  thefe  matters,  to  conclude,  that  the  expe¬ 
riments  in  Ekbtricity  had  been  carried  further  in  Germany  than  in 
England. 

However,  fome  time  after,  I  found  that  this  experiment,  in  the  man¬ 
ner  before-mentioned,  had  been  made  nowhere  upon  the  Continent,  TFit- 
t ember g  excepted  and  Mr  Jallabert  at  Geneva ,  in  his  excellent  *  trea;- 
tife  upon  Ele&ricity,  fays,  that  he  had  likewife  attempted  it  •,  but  in- 
dead  of  beatification,  he  faw  from  the  hair  of  the  head  of  the  perfon 
cledtrifed,  efpecially  from  the  back  part  thereof,  a  great  number  of  lu¬ 
minous  points.  Thefe,. he  fays,  were  likewife  obfervable  upon  hisdoaths, 
which  were  made  of  a  mixture  of  thread  and  cotton,  more  efpecially 
upon  their  borders.  When  the  perfon  ele&rifed  changed  his  fituatioii 
upon  the  pitch,  upon  which  he  dood,  the  place  he  left  appeared  lumi¬ 
nous.  What  this  gentleman  mentions  befides  is  very  near  alike  to  what 
I  myfelf  experienced,  and  what  I  have  juft  now  related.  He  fays  like¬ 
wife,  that  he  believes  Mr  Bofe  had  been  the  only  perfon,  who  had  made 
the  beatification  fucceed. 

A  perfon  here  however,  that  we  fhculd  not  even  feem  to  be  outdone 
by  our  neighbours,  exhibited  to  the  public  the  famous  experiment  of. 
beatification,  found  out,  as  he  fays,  by  a  German  ProfefTor.  Whether, 
he  knew  how  this  experiment  was  faid  to  be  done,  or  whether  it  was 
with  him  as  with  many  of  the  difcoverers  of  the  Longitude,  and  of  the 
quadrature  of  the  circle,  I  do  not  determine ;  but  thus  it  is,  that  his  ex¬ 
periment  has  been  exhibited  as  Mr  Bofe’s  for  2  or  g  years. 

I  am  unwilling  to  be  thought  to  detract  from  the  merit  of  this  expe- 
ment,  which  I  think  a  very  beautiful  one  •,  but  I  take  upon  me  to  fay, 
that  it  differs  as  effentially  from  every  part  of  that,  faid  to  have  been 
made  by  Prof.  Bofe ,  as  any  two  eledirical  experiments  foever. 

In  a  letter,  I  wrote  the  beginning  of  lad  year*  to  my  correfponderit 
Mr  Bofe ,  among  other  things,  I  acquainted  him  of  my  not*  being  able 
to  make  the  beatifying  experiment  fucceed  ;  and  that,  as  far  as  I  had  yet 
heard,  nobody  any- where  had  been  able  to  do  it*  fo  that  the  power  of 
feeing  this  extraordinary  phenomenons  was  yet  with  h'imfelf  alone.  I 
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defired  of  him  further,  that  if  any  material  part  of  the  procefs  had  been 
omitted  in  his  writings,  he  would  communicate  it ;  for  that  fome  peo¬ 
ple  here  were  not  quite  fatisfied  of  it’s  having  ever  been  made.  To  this 
he  was  fo  obliging  as  to  fend  an  anfwer  nearly  in  the  following  words,. 

“  As  to  my  beatification,  I  am  highly  obliged  to  you  for  writing  to  me 
“  fo  freely  and  candidly  about  it ;  and  1  will  difcover  to  you  my  whole 
“  artifice  without  any  retention,  though  I  concealed  the  fame  from  all 
“  my  friends  and  correfpondents :  but,  Sir,  it  is  true,  that  I  have  em~ 
bellifhed  a  little  my  beatification  by  my  ftile  and  expreffions  ;  but  it 
<c  is  alfo  true,  that  the  bafis  of  the  'phenomenon  is  conflant».  I  found  in 
our  armoury  at  Leipzig ,  a  whole  fuit  of  armour,  which  was  decked 
with  many  bullions  of  fleel  ;  fome  pointed  like  a  nail ;  others  in  form 
“  like  a  wedge;  others  pyramidal.  In  the  dark  you  well  know,  that 
“  not  all,  but  very  many,  of  the  faid  bullions  will  fparkle  and  glifter 
5C  with  tails  like  comets  :  and  it  is  clear,  that  when  the  Electricity  is 
“  very  vigorous,  the  helmet  upon  the  head  of*  the  perfon  eledlrifed  will 
46  dart  forth  rays  like  thofe  round  the  head  of  a  canonifed  Saint ;  and  this 
cc  is  my  beatification.  You  are  the  firfl,  Sir,  with  whom  I  truft  my  my- 
cc  fiery,  which  if  you  communicate  to  the  Royal  Society ,  I  hope  you  will 
“  take  care  of  it’s  being  inferted  in  the  Philofophical  Pranfadlions,  that: 
u  the  beatification  did  not  fucceed  until  I  communicated  my  method. 

“  Many  people  have  imagined  this  experiment  of  mine  to  be  extrava- 
“  gant  and  falfe.  If  the  armour  is  not  ornamented  with  fleel  bullions, 

I  believe  it  will  not  fucceed.  If  the  armour  is  well  enriched  with  bui- 
tc  lions,  and  well  polifhed,  the  comets  appear  twice,  once  in  the  air,.v  ' 

“  and  once  by  reflexion  from  the  armour.  A  ftomacher,.  or  a- doublet,, 

“  fet  with  nails  or  needles,  will  exhibit  a  fmall  degree  of  beatification.55" 

Thus  far  Mr  Bofe ,  to  whom,  I  am  very  much  obliged,  for  the  difsovery 
of  his  procefs;  I  cannot  but  be  forry  for  his  having,  as  he  fays,  em- 
bellifhed  his  relation  by  his  ftile  and  expreffions.  The  language  of  Philo- 
fophers  fhould  not  be- tainted  with  the  licence  of  the  Poets  ;  their  aim  ia» 
the  communicating  their  >difcoveries  to  the  world,  fhould  be  fimple  truth, 
without  defiring  to  exaggerate  ;  as  we  conftantiy  fee  enough  to  raife  our 
admiration  every  ftep  we  take  in  inveftigating  the  operations  of  nature. 

The  eledlrifing  a  man  in  polifhed  armour,  with  feveral  globes,  muft 
exhibit  a.  very  beautiful  phenomenon,  by  the  Electricity  running  off  from 
feveral  of  the  points  ;  but  1  cannot  but  fay,  it  muft  fall  greatly  fho-rt  df. 
the  general  radiation  promifed  and  expedled  from  the  p re ced i n g  accoti n ts. 

39.  If  your  Grace  fhall  have  done  me  the  honour  to  have  peruftd  the  Extras  of  ra 
treatife  I  lent,  intituled,  Recherches  fur  les  Caufes  particulieres  des  Rheno-  Utter  from  tbs, 
menes  ekolrioues,  you  will  have  fecn  my  doubts  touching  the  reality  of 
certain  fadls  publifhed  in  Italy ,  and  which  have  notfucceeded  any-wbdre  fo  Ch^,e5c' 
elfe  I  will  not  diffemble,  that  the  define  of  knowing  how  far  .the fe  jyuke  0/Rkh~ 
things  were  true,  has  been  one  of  the  principal  motives  of  my 'journey  ;mond,  F.RS. 
and, if  you  have  been  defirous  to  have,  learned  the  fruits  of  my  inquiries  accompanying: 
in  this  refped,  you  need  only  look -over  the:  Memqir-  fent  h  erd  wit  h , 

which.  1 
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Phenomena  which  I  beg  your  Grace  afterwards  to  prefect  to  the  R.  Soc.  I  -well  know 
tn  Ekaricity,  J10W  mUch  that  learned  body  interdfts  itfelf  in  relation  to  the  fubjed  of 

pub  Ufa  ed  in  t^s  j\^emoir  .  and,  as  one  of  it’s  Members,  I  think  it  my  duty  to  com- 
Italy,  by  the  '  *  “  ‘ 

fame ,  and 
t  ran jlated 
from  the 
French,  by 
Mr  Watfon, 

F.R  S.  Ibid 
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municate  the  refuit  of  my  labours.  As  I  correfpond  with  Mr  Watfon , 
who  is  well  verfed  in  thefe  matters,  it  may  not  be  difagreeable  to  him  to 
put  thefe  papers  in  a  condition  to  be  laid  before  the  R.  Soc .  I  have  made 
the  whole  tour  of  Italy ,  which  has  enabled  me  to  make  many  obfervati- 
ons  relating  to  Natural  Philofophy.  I  have  made  fome  experiments  at  the 
p  ‘^68.  Dated  Grotto  del  Cam,  near  Naples ,  which  take  off  a  good  deal,  in  my  opinion* 
Paris',  March  of  the  marvellous  of  that  famous  phenomenon.  I  propofe  to  myfelf  the 
5-  1 75 o-  honour  of  tranfmitting  them  upon  fome  future  occafion,  as  my  letter  is 
Read  March  a}reac|y  t00  long.  The  erudations  from  Vefuvius  were  very  great  when 
19  ,  75°*  I  was  there,  and  were  the  prelude  to  3  earthquakes,  which  happened  juft 
after  my  departure,  and  which  I  was  fortunate  enough  not  to  be  witnefs 
of.  The  Lagunes  of  Venice ,  and  the  waters  of  the  Mediterranean  Sea* 
appear  luminous  every-where  in  fummer,  in  dark  nights  :  I  have  difco- 
vered,  that  this  light  proceeds  from  a  very  fmall  infed,  which  multis 
plies  prodigioufly.  I  have  heard  all  my  life,  that  the  water  of  the 
ocean  appears  fometimes  luminous  :  It  may  poffibly  proceed  from  the 
fame  caufe,  and  I  fhould  be  very  glad  of  a  particular  inquiry  into  this 
fad. 

Eiedrieity,  after  having  excited  every-where  the  emulation  of  the 
tionof  certain  ingenious,  after  having  filled  us  with  wonder  by  an  infinite  number  q f 
Phenomena  phenomena  more  fingular  and  more  admirable  one  than  another,  feems, 
f  ^l®^^I^k.within  thefe  few  years,  to  have  fhewn  itfelf  equally  furprifing,  but  more 
lifeful,  in  Italy ,  than  it  had  done  in  England ,  France ,  Germany ,  &c. 
where,  for  thefe  20  or  25  years,  fo  great  a  progrefs  had  been  made. 
We  have  heard  of  nothing  lefs  than  the  cure,  or  the  almoft  hidden  re¬ 
lief,  of  diflempers  of  every  kind,  and  of  purging  all  forts  of  perfons  in 
a  manner  of  all  others  the  moft  proper  to  avoid  the  repugnance  and  dif- 
guff  we  naturally  have  to  medical  potions.  Even  that  difeafe  which  we 
are  mod  defirous  of  concealing,  was  not  by  thefe  means  without  it’s  re¬ 
medy  *,  the  mercury  being  volatilized,  and  carried,  by  the  eledric  mat¬ 
ter,  into  the  body  of  the  patient,  tinged  his  fkin  of  a  leaden  colour,  and 
procured  him  a  certain  cure  by  a  copious  falivation. 

The  manner  in  which  this  was  done  was  not  lefs  to  be  wondered  at 
than  the  thing  itfelf  *  perfons  affiided  with  inveterate  gouts,  rheuma- 
tifms,  fluxions,  tumours,  &V.  were  relieved  therefrom  by  being  eledrized 
for  a  few  hours,  and  often  a  lefs  time  was  fufficient.  Sometimes  the 
rubbing  a  glafs  tube  only,  or  at  other  times  a  glafs  tube  lined  with  fome 
medicine  appropriated  to  the  difeafe  of  the  patient,  was  employed. 
Thefe  medicines,  to  exert  their  operation  upon  the  patient,  palled  thro* 
the; glafs  ;  and  this  they  were  very  certain  of,  as  they  faw  them  fenfibly 
diminifh  in  their  quantity,  although  the  glafs  containing  them  was  Hop¬ 
ped  as  dole  as  though  fealed  hermetically.  To  promote  ftools,  it  is  only 
neceffary  that  a  pcrfon  lhould  be  eledrized  for  6  or  8  minutes,  holding 
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in  his  hand  a  piece  of  fcammony  or  gamboge  ;  the  effeCts  were  as  Cer¬ 
tain,  as  though  thefe  drugs  were  taken  internally.  Befides,  if  a  perfon 
was  defirous  of  being  perfumed  from  head  to  foot,  nothing  more  was 
neceffary  than  being  electrized  with  a  glafs  veiTel  Kried  with  balfam  of 
Perils  Benjamin ,  or  fome  fueh  drug;  and  from  this  electrization  the 
odours  were  perceptible  for  2  or  3  days,  'even  fo  much  as  to  incommode 
thofe  to  whom  thefe  fmells  Were  difagreeable. 

EffeCts  no  lefs  wonderful  than  thefe  were  published  every  day  by  writ¬ 
ings  printed  and  printed  again  *,  or  by  particular  Letters  and  Memoirs  in 
manufcript  addrefied  to  the  ingenious  all  over  Europe .  They  were  alfo 
confirmed  by  refpeCtable  witnelfes,  and  by  fuch  as  were  capable  ofimpo- 
iing  them  upon  perfons  the  moft  guarded  againft  the  exaggerations, 
which  never  fail  accompanying  the  relations  of  interefting  novelties. 

The  importance  of  the  faCts  themfelves,  and  the  appearance  of 
authenticity  which  attended  them,  demanded  that  they  fhould  be  con- 
fidered  ;  and  indeed  they  roufed  every- where  the  attention  of  thofe  Phi- 
Jofophers,  who  had  for  any  time  turned  their  thoughts  to  thefe  enquiries. 
Every  one  of  them  was  defirous  of  repeating  what  Mr  Pivati  faid  had 
been  done  at  Venice ,  Mr  Verati  at  Bologna ,  and  Mr  Bianchi  at  Purin  *, 
and  to  begin  them,  as  the  experiment  feemed  more  fimple,  they  at¬ 
tempted  at  fir  ft  the  tranfmiffion  of  odoriferous  fubftances  through  the 
pores  of  the  glafs,  the  firft  foundation  of  Intonacatores  L  fo  called  by 
Mr  Pivati ;  and  which  we  ihall,  in  the  progrefs  of  this  paper,  call  me¬ 
dicated  glailes-;  and  they  endeavoured  to  purge  perfons  of  all  ages,  and 
of  both  fexes,  by  making  them  hold  in  their  hand,  while  they  were 
eleCtrized,  Scammony,  Gamboge,  Aloes,  and,1  fuch-like.  But  it  was 
very  extraordinary,  that  of  all  the  perfons  who  were  engaged  in  thefe 
experiments,  no  one  could  fucceed ;  and,  from  a  fort  of  fhame,  each 
of  them  expeCted,  that  fome  one  would  complain  of  his  want  of  fuc- 
cefs  :  but  this  was  retarded,  as  yet,  by  the  hafte  with  which  Mr  Winckler 

*  The  firft  of  thefe  works  is  a  letter  of  Mr  Pivati,  an  Advocate  at  Venice.  It  was 
firft  printed  at  Lucca  in  174 7.  and  fome  time  after  reprinted  at  Venice,  always  with  the 
fame  title,  Della  Elettricita,  Lcttra  del  cbiarijjhno  Signor  Francifco  Pivati,  Sic.  This 
letter  was  tranflated  into  French ,  and  printed  at  Paris.  In  1748,  there  appeared  another 
treatife,  printed  at  Bologna ,  intituled,  Obfervationi fifuo-mediche  intorno  alia  Elettricita , 
da  Gio.  Giufeppe  Verati  publ.  ProfeJT,  nella  Un'tverfita ,  e  nella  Academia  delle  Science  del 
injlituto  academico  Benedettino.  in  the  fame  year,  1748,  there  was  printed  at  Verona  a 
little  treatife  concerning  medical  Electricity,  intituled,  Lettra  del  Signiore  Canonico  Bri- 
goli  f opr  a  la  Machina  Flettrica.  Afterwards,  in  1749,  there  was  published  at  V mice  a 
new  treatife,  confiderably  larger  than  the  firft,  in  which  we  find  not  only  the  author’s 
own  experiments,  but  alfo  thofe  of  Mr  Bianchi  of  Burin,  and  of  fome  other  perfons  who 
had  taken  pains  with  this  view.  This  laft  work  is  intituled,  RefieJJioni  ffice  fopra  la 
Medicina  Flettrica.  It  is  principally  in  this  volume  that  the  faCts  of  which  we  are  now 
treating  are  mentioned.  c 

^  Mr  Pivati  has  given  this  name  to  the  manner  in  which  he  prepares  hollow  cylin¬ 
ders  of  glafs  in  filling  them,  or  lining  them,  with  fome  drug,  the  virtue  of  which,  he 
pretends,  will  tranfude  with  the  eleCtric  matter» 
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fenjt  to  the.  R.  Soc.  and  to  fome  ingenious  men  in  France,  the  re- 
jfult  of  his  own  experiments,  which  well  agreed  with  thofe  of  Italy, 
and  upon  the  credit  of  which  he  had  made  them. 

For  my  own  part,  I  will  fpeak  without  any  reftraint :  when  I  found 
my  attempts  were  fruitlefs,  I  without  any  difficulty  communicated  it 
to  all  the  Philofophers  with  whom  I  correfponded  :  I  defired  them 
to  let  me  know  if  they  had  been  more  fuccefsful  than  myfelf,  and  to 
acquaint  me  how  they  had  proceeded,  that  I  might  conform  myfelf 
thereby.  I  was  much  more  willing  to  confefs  my  inability,  and  to  learn 
from  others  the  method  which  muft  of  neceffity  be  obferved,  than  to  be 
deprived  longer  from  feeing  thofe  phenomena  which  ought  to  refult 
therefrom.  In  (lead  of  inftrudlions,  which  might  conduct  me  to  the 
fuccefs  I  wanted,  I  received  nothing  but  fuch  confeffions  as  mine  :  from 
thefe  I  faw,  that  all  methods  had  been  tried  ;  and  that  nothing  remained 
to  be  done,  but  either  to  believe  every  thing  upon  the  faith  of  others, 
or  to  doubt,  without  hopes  of  being  better  informed.  The  firft  of.  thefe 
two  cafes  was  dire&ly  oppofite  to  the  law  I  had  determined  to  abide  by, 
when  I  firft  engaged  in  the  ftudy  of  Experimental.  Philqfophy,;  and  the 
other  was  putting  a  great  violence  upon  myfelf.  But  from  this  moment 
I  formed  my  projedl  of  travelling  ;  and,  among  the  different  motives 
which  made  me.  undertake  the  journey  to  Italy,  I  muft  confefs  one  of 
the  mod  preffing  was,  the  defire  of  feeing  fucceed,  in  the  hands  of  thofe 
who  had  faid  they  had,  tho ft  phenomena  in  Electricity,  towards  the  ve¬ 
rification  of  which  I  had  made  fo  many  fruitlefs  efforts.  I  formed  to 
myfelf  a  great  pleafure  in  feeing  balfam  of  Peru ,  Benjamin,  Camphire,, 
Cinnamon ,  &c.  pervade  an  electrized  glafs,  which  I  had  taken  care  to 
flop  myfelf:  to  fee  people  purged  by  the  palm  of  their  hands;  to  fee 
an  old  gouty  Man,  as  the  Bifhop  of  Sebenico  *,  clap  his  hands  together, 
ftrike  the  ground  with  his  feet,  and  walk  freely,  after  an  Electrization 
of  2  minutes. :  but  what  (till  more  piqued  my  curiofity  was,  to  learn, 
if  poffible,  why  the  Italian  Electricity  ffiould  enjoy  thefe  prerogatives, 
to  the  exclufion  of  that  of  every  other  country.  If  this  fingularity  was 
as  real  as  it  appeared  to  be,  it  was  a  new,  wonder  more  difficult  to  be  ex¬ 
plained  than  any  other ;  and  of  which  I  propofed  to  ftudy  attentively  the 
circumftances,  to  endeavour  to  find  out  the  caufe. 

If  I  have  had  the  trouble  of  paffing  the  Alps ,  to  fearch  out  the  truth, 
it  is  neither  to  conceal  it,  nor  yet  lefs  to  disfigure  it  with  falfhood  ;  and 
I  will  relate,  with  a  liberty  truly  philofophical,  all  that  I  have  heard,  and 
all  that  I  have  feen  :  but  if,  in  doing  this,  I  (hall  find  myfelf  obliged  to 
contradidi  fome  of  the  fads  publifhed  by  fome  perfons  known  in  the  re¬ 
public  of  letters,  I  proteft  that  it  is  without  prejudice,  on  my  part,  to  the 
•advantageous  idea  I  may  have  of  their  candour  or  abilities  ;  and  I  fin¬ 
itely  wiffi,  that  the  reader  may  confider  them  in  the  fame  manner.  If  he 
rs  judicious,  he  will  willingly  concur  with  me  ;  becaufe,  in  an  enquiry  fo 

*  See  Mr  Piw.ti's  !e  er,  printed  at  Lucca,  p.  37. 
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obfcure  as  this  of  which  we  are  now  treating,  an  ingenious  man,  With  a 
very  juft  intention,  may  take  what  is  falfe  for  that  which  is  true. 

I  arrived  at  Turin  about  the  beginning  of  May  1749.  and  one  of  my 
firft  cares  was,  to  vifit  Mr  Bianchi ,  a  celebrated  Anatom  ift,  and  the  fir  ft 
author  of  purging  by  Electricity.  I  related  to  him  all  that  he  had  writ¬ 
ten  to  me  upon  this  lubject ;  and  I  begged  of  him,  that  all  the  experi¬ 
ments,  which  had  neither  fucceeded  with  me,  nor  a  great  many  others, 
might  be  repeated  between  us,  and  under  his  direction.  His  complai- 
fance  eafily  granted  what  I  defired  :  we  fet  about  it ;  and  Fere  Garo ,  a 
Minim ,  and  Profefior  of  Philofophy  in  the  Univerfity,  caufed  to  be  car¬ 
ried  to  the  place  where  we  determined  to  make  our  experiments  his  elec¬ 
trifying  machine  •,  which  is  exactly  like  that  which  I  have  defcribed  in 
my  EBay,  Page  19.  Fig-  2.  a..  . 

May ,  21.  about  4  in  the  afternoon,  the  weather  cool,  but  uncertain,  The  Expert- 
Mr  Bianchi  having  procured  a  lump  of  fcammony,  and  another  of  gam-  mtnu  of  the 
boge,  each  of  which  was  about  the  fize  of  an  hen’s  egg  ;  I  took  the  for -/'/<%• 
mer  in  my  right-hand,  and  having  applied  my  left  hear  the  fur  face  of 
the  glafs  globe,  and  ftanding  upon  a  cake  of  refin,  I  was  electrized  15 
minutes  without  interruption.  This  day  the  Electricity  was  indifferently 
ftrong. 

After  me,  a  young  man,  aged  22,  and  of  a  pale  complexion,  was 
electrized  ;  whom,  a  few  days  before,  I  had  taken  into  my  fervice. 

They  then  electrized  a  young  woman  of  about  16  or  17,  of  a  weakly 
conftitution  •,  but  who,  at  that  time,  was  tolerably  well. 

After  that  M.  Beccari ,  Prof.  Philof.  in  the  Univerfity,  aged  about 
35,  of  a  dry  habit,  was  electrized. 

They  then  electrized  a  fervant  belonging  to  the  houfe  where  they 
made  the  experiments,  aged  about  24,  who  did  not  appear  to  be  in- 
difpofed. 

They  alfo  made  the  fame  experiment  upon  another  fervant,  a  ftrong 
man  of  40,  or  thereabouts and  each  of  thefe  perfons  was  electrized 
the  fame  time  as  I  had  been-,  that  is,  fifteen  minutes  fucceflively. 

I  did  not  perceive  in  myfelf  any  effect,  which  I  could  attribute  to  the 
Electricity  ;  no  extraordinary  motion  or  pain  in  my  bowels  ;  and  it  was 
the  fame  with  M.  Beccari ,  with  the  fervant  aged  40,  and  with  the  young 
woman. 

But  the  young  man  of  22,  being  interrogated  after  the  others,  faid, 
that  he  had  had  in  the  night  2  ftools,  and  fome  complaints  of  the  colic. 

The  fervant  of  the  houfe,  who  was  afked  the  fame  queftions,  declared, 
that  he  had  had  a  very  large  ftool,  as  though  he  had  taken  a  purge. 

Thefe  two  laft  depofitions  were,  as  the  others,  taken  upon  the  fpot  ; 
and  I  began  to  confider  them  as  important,  when  I  learned,  from  the 
confeffion  of  the  laft,  that  he  had  taken,  for  fome  days,  a  decoction  of 
wild  fuccory,  for  an  indifpofition  which  he  had  not  fpoke  of  till  then. 

The  young  man  who  faid  he  had  had  2  ftools,  rendered  his  teftimony  more 
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than  fufpicious,  by  certain  fmgularities  *  which  he  was  defirous  of  add¬ 
in  a  fome  hours  after ;  and  fince  that  time  he  has  conducted  himfelf  in 
fuch  a  manner,  as  to  prevent  my  having  any  confidence  upon  what  he 

faid.  ,  *' 

What  I  have  juft  now  mentioned  to  have  found  in  thefe  two  fervants, 

one  of  which  kept  me  ignorant  fome  time  of  his  having  taken  broth 
with  fuccory  •,  and  the  other  having  teftified  fuch  a  love  for  the  marvel¬ 
lous,  that  one  ought  in  prudence  to  fufpect  every  thing  he  faid  ;  this,  I 
fay,  made  me  very  delicate  in  the  choice  of  the  perfons  who  1  was  de¬ 
firous  ffiould  be  admitted  to  our  experiments.  I  declared  that  I  was  not 
willing  to  receive  thereto  either  children,  fervants,  or  people  of  the 
lower  clafs  j  but  only  that  reafonable  people  fhould  be  admitted,  and  of 
an  age  fufficient  to  leave  nothing  to  be  feared  of  the  truth  of  what  they 
might  depofe. 

The  day  after  we  had  made  our  firft  fet  of  experiments  I  was  again 
electrized  15  minutes  fucceffively,  as  I  had  been  the  day  before,  hold¬ 
ing  in  my  hand  a  large  piece  of  fcammony ;  and  after  me  there  went 
fucceffively  through  the  fame  trial  Dr  Scherra  a  Phyfician,  Mr  Verne  De~ 
monffrator  of  Anatomy,  the  Marquis  of  Sirie,  the  Abbe  Porta  a  Pro- 
feffor  in  the  Univerfity,  the  Preceptor  to  the  children  of  the  Marquis 
TXQrmea ,  and  the  Preceptor  to  the  young  Meffieurs  D’Ofa.  This  day 
the  EleCtricity  was  indifferently  ftrong. 

Of  all  thefe  perfons  who  were  eleCtrized,  not  one  felt  any  pains  in  his 
belly,  no  one  had  any  evacuation  which  could  be  attributed  to  the  elec¬ 
trical  power ;  but  to  fay  fcrupuloully  all  that  came  to  my  knowledge, 
after  feveral  queftions,  the  Preceptor  to  young  Meffieurs  TfOrmea  de¬ 
clared,  that  he  had  parted  with  more  wind  than  he  had  ufually  done, 
and  he  believed  alfo  with  more  urine.  Thus  of  7  perfons  there  was  but 
one  who  fufpeCted  the  operation  of  EleCtricity  to  have  had  any  fenffble 
effeCt  upon  him,  and  this  fufpicion,  as  we  fee,  was  a  very  flight  one. 

May ,  23  the  EleCtricity  being  more  ftrong  than  the  preceding  days, 
we  chofe  a  piece  of  new  ft  fcammony,  very  ftrong  in  it’s  flavour,  and 
which  weighed  §iv.  the  Marquis  FPOrmea,  Dr  Allion,  a  Phyfician,  the  2 
above-mentioned  Preceptors,  Pere  Garo ,  Count  Ferrero ,  and  myfelf, 
held,  one  after  the  other,  this  piece  of  fcammony,  and  each  was  elec¬ 
trized  1 5  minutes,  as  had  been  done  in  the  former  experiments. 

Two  days  paffed,  and  abfolutely  none  of  thefe  perfons  perceived  any 
thing,  that  could  be  attributed  to  the  EleCtricity. 

/  ^  y 

*  This  young  man  made  himfelf  very  happy  in  relating  to  every  body,  that  he  had 
been  eledtrized  ;  and  that  he  had  been  purged  thereby,  as. though  he  had  taken  phyhc  : 
and  added,  that,  an  hour  after  his  electrization,  having  had  the  curiofity  of  vifiting  his 
wife,  to  fee  what  would  be  the  confequence,  he  had  communicated  this  Electricity  to 
her,  and  that  the  had  been  purged  as  well  as  himfelf. 

h  M.  Bicnchi  iufpedted,  that  the  drugs  we  had  made  ufe  of  in  our  ftrft  experiments 
had  loft  their  molt  lubtiie  parts,  only  capable,  as  he  faid,  of  being  introduced  with  the 
eledtric  matter. 
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The  fame  day  we  endeavoured  to  repeat  an  experiment,  which  M.  The  fourth 
Bianchi  had  writ  me  word  of  feme  months  before,  and  which  had  not  Experiment. 
fucceeded  with  me  at  Paris .  This  experiment  was  the  tranfmiffion  of 
odours  along  a  chain,  or  an  iron  bar  eledlrized.  One  of  us  prepared  and 
applied  a  little  piece  of  linen,  covered  with  balfam  of  Peru ,  upon  the 
iron  bar,  which  received  the  Electricity  from  the  globe  :  we  fattened  to 
this  rod  the  end  of  an  iron  chain,  which  was  eledtrized  by  communica¬ 
tion  ;  and  we  expeCted,  that  the  odour  of  the  baifam  would  be  tranf- 
mitted  to  the  other  end  of  the  chain,  to  which  was  hung  a  ball  of  me¬ 
tal.  But  this  was  expe&ed  in  vain  ;  nobody  could  perceive  the  flighted 
fign  of  this  tranfmiffion. 

M.  Bianchi ,  feeing,  as  I  did,  that  the  refult  of  all  thefe  experiments 
did  not  agree  with  thofe,  which  he  had  believed  to  have  taken  place  be¬ 
fore,  told  me,  that  this  difference  might  arife  from  our  having  employed 
an  EleClricity  too  ffrong  :  becaufe  that  which  he  had  experienced  with 
fuccefs  had  always  appeared  more  weak.  I  fubmitted  to  this  reafon,  hav¬ 
ing  no  other  to  give  him  more  plaufible  ,  and  to  bring  the  whole  ope¬ 
ration,  as  near  as  might  be,  to  it’s  firft  circumftances,  we  met  together, 
to  the  number  of  14,  at  M.  Bianchi' s,  where  we  were  expeCted  ;  and  we 
were  eleCtrized,  one  after  the  other,  by  him,  as  long  a  time  as  he  judged 
proper,  fometimes  with  fcammony,  and  fometimes  with  gamboge,  which 
he  himfelf  had  chofen. 

The  machine  ufed  this  day  was  the  fame,  with  which  M.  Bianchi  had 
always  made  his  own  experiments.  It  confided  of  an  hollow  giafs  cylin¬ 
der,  3  inches  in  diameter,  and  fomething  more  than  f  a  foot  in  length 
mounted  between  two  fupporters  upon  a  board,  which  was  fattened  to  a 
table  with  ferews.  This  cylindrical  veffel  was  turned  round,  without  any 
other  intermediate  apparatus,  by  an  handle,  which  was  at  lead  4  inches 
in  it’s  radius;  fo  that  the  hand,  by  which  this  machine  was  turned,  re¬ 
volved  with  greater  velocity  than  the  furface  of  the  giafs  cylinder,  which 
was  thereby  .put  in  motion. 

This  machine  had  this  convenience,  that  one  perfon  only  might  turn 
the  handle  with  one  hand,  and  rub  the  furface  of  the  giafs  veliel  with 
his  other  :  but  there  is  no  difficulty  in  comprehending,  that  the  Elec¬ 
tricity  could  not  but  be  always  very  weak  with  fuch  a  cylinder,  and  from 
fuch  fridlion ;  fo  that,  in  the  experiments  of  this  day,  we  were  fcarce 
able  to  perceive  any  fnaps,  in  touching  the  iron  chain,  by  which  the 
Eledlricity  was  communicated,  or  from  the  perfom  electrized ;  but  this 
was  preci fely  what  was  defired. 

Thefe  experiments  were  made  on  Phurfday ,  May  29,  between  4  and 
6  in  the  afternoon,  in  a  very  hot  and  ferene  day  :  on  Sunday  evening, 
all  the  perfons  who  had  been  eledtrized,  being  interrogated,  anfwered 
without  hefitation,  and  in  a  manner  abfolute  in  all  refpedts,  that  they 
had  perceived  nothing  which  could  be  attributed  to  thefe  experiments : 

*  The  author  here  means  the  French  foot. 
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thefe  perfons  were  the  Marquis  de  Siria ,  Count  Ferrer 6 ,  the  Marquis 
D’Ormea ,  M.  Vignola ,  an  officer  of  artillery,  Pere  Beccari ,  Fere 

Dr  M.  Dr  Scherra ,  the  Abbe  Porta ,  the  2  Precep- 

tors,  the  young  woman,  whom  I  mentioned  before,  and  myfelf. 

The  night  following,  that  is  to  fay,  that  between  Sunday,  and  Monday , 
I  was  troubled  with  an  indigeftion,  and  felt  pains  of  the  colic  •,  but  I  attri¬ 
buted  them  much  lefs  to  the  being  eledtrized  the  preceding  Fhurfday ,  than 
to  fome  roots  l  had  eaten  the  day  before  at  dinner,  and  to  a  very  large  glafs 
of  iced  lemonade,  which  I  had  drank  fome  time  after,  and  contrary  to 
my  ufual  cuftom.  Neverthelefs,  as  fome  perfons  were  defirous  of  faying, 
that  the  electrizing  had  purged  me,  and  that  I  had  not  the  candour  to 
fpeak  of  it,  I  thought  it  my  duty  to  add  here  for  my  juftification,  that 
during  my  whole  life  I  have  had  a  weak  ftomach  *,  that  I  could  never 
take  ice,  nor  liquors  very  cold,  without  a  good  deal  ot  circumfpeCtion, 
.and  always  at  the  hazard  of  being  incommoded  therefrom  ;.and  that  thefe 
roots,  which  are  called  Ravanelle  in  Piedmont ,  notwithftanding  my  at¬ 
tention  to  eat  fparingly  of  them,  had  oftentimes  difturbed  my  digeflion, 
during  my  flay  there,  and  at  times  when  I  had  no  concern  in  eledtrical 
experiments.  Befides  the  not  being  incommoded  for  3  days,  and  more, 
was  fufficient  to  prevent  my  attributing  what  happened  to  me  to  the  elec¬ 
trical  power. 

The  extreme  circum fpedlion,  with  which  I  was  defirous  of  choofing 
the  perfons  for  all  our  experiments  ;  the  difficulty  of  procuring  and  mov¬ 
ing  fuch  Tick  people,  who  were  in  a  condition  and  difpofition  to  leave 
nothing  to  be  feared  on  their  parts  from  their  prejudice,  and  their  heated 
imagination  ;  that  of  reconciling  my  time  with  that,  which  a  Phyfician 
of  great  pradtice  could  grant  me;  thefe  obftacles,  I  fay,  prevented  my 
attempting  with  M.  Bianchi  fuch  cures,  as  he  believed  to  have  been 
brought  about  by  means  of  the  eledtric  virtue,  either  by  it’s  own  adtion, 
or  by  joining  thereto  Medicines  appropriated  to  the  condition  of  the  lick, 
and  contained  in  glafs  veffels  eledtrized  by.  fridtion;:  But  I  teftified  a 
great  defire  of  feeing  thofe  perfons  who  had  been  cured,  or  confiderably 
relieved,  by  this  method  before  this  time.  I  afkedp  for  this  purpofe, 
the  gentlemen  of  the  Profeffion,  who  had  been  witneffies  of  the  experi¬ 
ments,  and  who  were  yet  in  a  condition  of  feeing  every  day  fome  of  the 
perfons,  cited  in  a  manufcript  which  I  had  of  M.  Bianchi' s ;  and  of  whom 
the  exadt  hiftory  is  mentioned  in  the  9th  Chapter  of  aTreatife  of  M. 
Pivati  *  :  I  went  myfelf  to  the  Shoemaker,  in  whofe  ffiop  the  young 
man  of  21  years  of  age  worked,  mentioned  in  the  noth  page  of  the 
above  treatife,  and  in  page  419  of  my  Reckerches  *f~.  The  obligation  of 
faying  the  truth,  to  which  Philofophers  ought  to  facrifice. every  human 

'•>:  y  .  ...  ■  rj  r::; .  f  I  w  n*.  ••  v  {}  ib 

*  Refflejfioni  fijlche  fop  ra  la  Medicina  elettrica,  p.  149. 

i  i  hey  have  tranflated  Hatter ,  inltead  of  Shoemaker,  in  taking  the  Italian  word 
Calcetario  for  that  of  Caizolaio }  which  was  fufficiently  legible  in  the  manufcript. 

**  •  f  ■  J  *  Tt. 
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regard,  will  not  permit  me  to  diftemble  that  my  inquiries  made  with  all 
poflible  diligence,  and  without  any  other  intereft  than  that  of  knowing 
the  truth,  have  made  me  fee  fufficiently  clear,  that  thefe  fadls  have  been 
greatly  exaggerated.  I  am  willing  to  believe,  that  it  is  the  fault  of  the 
Tick,  who,  being  prejudiced  perhaps  by  too  great  hope,  and  polTeffed 
by  a  kind  of  enthufiafm,  have  faid  themfelves,  and  made  others  believe, 
more  than  really  was  the  cafe.  One  might  have  examples  enough  to 
cite  of  fuch  illusions ;  but  be  that  as  it  will,  I  cannot  help  believing,  that 
a  great  part  of  the  eledlrical  cures  of  Turin  have  been  no  other  than  tem¬ 
porary  fhadows,  which  have  been  taken  with  a  little  too  much  precipi¬ 
tation,  or  complaifance,  for  realities. 

I  carried  with  me  to  Venice  the  fame  curiofity,  and  the  fame  defire  of 
being  inftrudted,  upon  the  fubjedt  of  the  tranfmiftion  of  odours  from 
medicated  tubes,  and  of  the  cures,  or  of  being  relieved  from  diforders 
almoft  fuddenly,  by  the  eledtrical  power.  One  of  my  firft  cares  was,  to 
find  out  fome  friends  or  acquaintance  pf  M.  Pivati  to  acquaint  him  of 
my  arrival,  and  to  obtain  of  him  the  favour  of  being  admitted  into  his 
laboratory  *,  and  that  he  would  have  the  complaifance  to  fatisfy  my  great 
defire  of  feeing  him  caufe  odours  to  pervade  the  fides  of  a  well  flopped 
glafs,  or  by  eledlrifying  to  diminifh  fenfibly  any  fubftance  therein  con¬ 
tained.  M.  Angelo  Quirini ,  a  Venetian  gentleman,  a  great  friend  to  the 
Sciences,  and  one  always  ready  to  aflift  thofe  who  apply  themfelves 
thereto,  did  me  this  ferviee  among  many  others,  for  which  I  am  indebted 
to  his  friendfhip  and  politenefs.  He  accordingly1  acquainted  M.  Pivati  i 
and  on  Auguft  r,  1749.  we  waited  upon  him,  and  found  there  a  large 
company,  among  which  were  feveral  perfons  of  diftindlion  :•  among 
others  were  M;  Antony  Mojfinigo ,  heretofore  EmbafTador  in  France ,  Abbe 
'Horter.,  &c.  At  the  fight  of  this  great  affembly  I  believed  (and  I  had 
ibme  reafons  for  believing dt)  that  my  curiofity  had  been  *  fufpedled  of 
di  {belief,  and  of  an  obftinacy'to  doubt ;  this  company-  therefore  was  , 
called  together  to  be  an  evidence  of  my  convidtion.  I  would  have  been* 
willing  to  have  bought  at  this  price  the  -pleafure  of  feeing  a  phenomenon* 
for  the  verifying  of  which  I  had  taken  fo  much  fruitlefs  trouble.  The 
manner  of  making  it  fucceed  had  been  without’ doubt  fome  novelty  to 
me,  as  curious  itlelf  as  the  effedt  which  fhould  have  refulted  therefrom. 
But  how  great  were  my  furprize,  and  my  regret,  when  M.  Pivati  de¬ 
clared  frankly  to  mep  in  the  prefence  of  this  whole  company,  that  he 
would  not  attempt  to  fliew  me  the  tranfmiflion  of  odours  *,  that  that 
phenomenon  had  not  fucceeded  but  once  or  twice,  as  he  had  faid  in  his 
fir  ft  letter  printed  at  Lucca ,  although  fmce  that  he  had  made  many  at¬ 
tempts  to  repeat  that' experiment,  with  the  fame  as  well  ,  as  with  other 

£  :  J  I  .  'J  uh  \J  4-»  i-*  •  1  t  *  Ji*  k  .  J  ‘  J  .  .  j.  '  •" 

*■  I  had  been  acquainted,  that  my  arrival  at  Venice  had  been  notified  by  letters  from 
Turin ,  which  had  described  me  as  a  man  fo  prejudiced  againft  fails,  that  the  ftrongeit 
could  not  make  me  believe.  In  this  they  did  me  great  injuftice  ;  unlefs  they  took  fo^ in¬ 
credulity  on  my  part  the  precaution  X  took,  againjt  illufipn,  and  falfe  appearances. 
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glaffes ;  that  this  cylinder  had  been  finee  broken;  and  that  he  had  not  fo 
much  as  kept  the  fragments  of  it ! 

But  at  leaft,  I  told  him,  I  might  fee  him  ufe  one  of  his  medicated 
tubes,  and  weigh  it  before  and  alter  ele&rifying,  to  fee,  with  him,  the 
included  matter  diminifh  fenfibly.  This  fad,  he  told  me,  had  fucceeded 
with  him  a  great  many  times ;  but  that  now  there  was  too  much  com¬ 
pany  ;  that  it  was  too  hot,  and,  in  confequence,  that  the  Eledricity 
would  be  too  weak  for  it.  He  might  perhaps  be  in  the  right  :  but  why 
did,  he  call  together  fo  numerous  a  company  ? 

I  then  afked  him  concerning  the  cures  related  in  his  works,  and  espe¬ 
cially  concerning  that  of  the  BiPnop  of  Sebenico  *.  He  avowed  to  me 
(and  in  part  I  knew  it  already),  that  the  Prelate  was  not  cured  ;  and  that, 
lince  the  electrification,  he  had  been  as  he  was  before. 

I  took  my  leave  of  M.  Pivati ,  and  acquainted  him,  that  I  propofed  to 
continue  about  a  week  in  Venice  ;  and  i  very  earnefliy  begged  of  him  to 
colled  together  his  bed  veffeis,  to  renew  the  fubftances  therein,  and  to 
let  me  know,  that,  if  they  fucceded,  I  might  wait  upon  him,  that  I 
might  be  able  to  publiffi  them  as  an  eye-witnefs ;  and  I  fpoke  to  him 
with  a  good  deal  of  fincerity.  M.  Pivati  promifed  me  he  would;  but; 
as  I  heard  nothing  from  him  afterwards,  I  prefume  that  he  had  nothing 
to  ffiew  me. 

Dr  Somniis^  of  the  faculty  of  Phyfic  at  P 'urin,  being  at  Venice  a  little 
while  after  me,  had  alfo  the  curiofity  of  vifiting  M.  Pivati  in  Auguft  lad, 
and  to  fee,  under  his  management,  the  effeds  attributed  to  the  medi¬ 
cated  tubes.  The  following  is  the  letter  f  he  wrote  me  upon  this  fub- 

jed,  Nov.  15.  1749. 

“  Here  is,  kind  Sir,  in  a  few  words,  the  account  of  what  I  obferved 
“  in  Venice ,  at  Signor  Pivat? s,  during  the  month  of  Auguft  lad.  The 
“  25th  day,  after  dinner,  he  electrified  me,  making  ufe  of  a  tube  of 
“  the  length  of  about  5  inches,  and  a  little  more  than  2  in  diameter, 
<c  caufing  me  to  hold  in  my  hand  an  punce  of  fcammony.  There  were 
tc  prelent  at  this  experiment  his  Excellency  the  Abbate  Barbarigo ,  the 
5C  Bathers  Bertinelli  and  Magrini ,  Jefuits,  Dr  Grampini ,  and  feveral 
other  periens.  I  found  not  any  change  in  myfelf  either  that  evening 
or  the  following  day.  The  29th  of  the  fame  month  I  returned  again 
to  Signor  Pivati ,  where  I  found  a  gentleman  of  the  Houfe  of  Soranzo , 
tc  2  Spanijh  officers,  2  other  Venetian  gentlemen,  a  Phyfician,  and  fome 
4C  others ;  and  he  caufed  a  tube  to  be  lined  [or  pladered  within]  for  the 
tc  experiment,  which  was  reprefented  by  him  in  a  dangerous  light ;  bqt 
“  which  was  not  fuch  however  as  to  hinder  my  teilinghim,  that  I  dedred 
that  the  experiment  might  be  made  upon  myfelf.  He  began  then  to 
electrize  meat  35  minutes  after  5  in  the  afternoon,  and  made  an’ end, 
“  becaufe  the  line  ol  the  wheel  tangled,  at  57  minutes  after  5.  Having 
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*  See  Fage  374,  fupra. 

f  ^  his  letter  is  tranflated  from  the  Italian . 
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44  then  new-fitted  the  line,  he  began  again  at  5  minutes  after  6,  and 
44  continued  till  14  minutes  after,  making  again  this  time  the  fparks  to 
44  iflue  continually  from  my  forehead.  This  tube  was  nearly  of  the  fame 
«•  length  and  fize  as  the  former.  The  experiment  being  over,  I  then 
44  prayed  him  to  tell  with  what  materials  the  tube  had  been  lined  ;  and 
44  fo  much  the  rather,  as  he  had  let  fall  in  difcourfe  with  the  Spanifi 
44  gentlemen,  that  they  might  have  feen  me  deep  ;  and  he  anfwered  me, 
44  that  the  tube  was  lined  with  §ij  3yi  of  dowers  of  Benjamin ,  and  two 
44  drains  of  Opium.  Having  heard  him  mention  the  Opium ,  I  prayed 
44  him  to  take  the  trouble  of  making  another  experiment,  his  Excellency 
44  S.  Abbate  Pietro  Barbarigo ,  and  myfelf  alfo,  having  with  us  §jfs  of 
44  Opium  •,  and  he  complied  with  my  defire.  He  therefore  elebtrified 
44  his  Excellency,  making  him  hold  the  Opiumy  that  is  to  fay,  the 
44  quantity  of  Jfs  of  it,  in  his  hand,  and  the  fparks  ifiuing  from  his 
44  hand  for  half  an  hour  together,  beginning  at  18  minutes,  and  finifn- 
44  ing  at  48  minutes,  after  fix.  In  this  fecond  experiment  he  made  ufe 
44  of  the  fame  tube  which  he  had  ufed  the  Monday  before,  the  25th  of 
44  the  fame  month  :  but  neither  his  Excellency  nor  I  dept  more  than 
44  ordinary.  Thefe  are  the  experiments  which  I  made  at  Venice  with 
44  Signor  Pivati.  In  my  return  home,  pafiing  thro '.Placentia,  I  here 
44  fpoke  with  Dr  Cornelius ,  who  adfured  me,  in  prefence  of  Dr  Riviera, 
44  that  he  alfo  had  tried  a  great  many  times  to  purge  others  by  elebtri- 
44  fying  them  •,  but  that  it  had  never  fucceeded  with  him  but  once,  which 
44  was  upon  a  maid-fervant,  to  whom  he  had  given  fome  rhubarb  to  hold 
44  in  her  hand.  Notwithftanding  which,  finding  it  never  to  have  pro- 
44  duced  the  fame  effebt  in  any  other  perfon,  it  rather  feemed  to  him, 
44  that  fome  other  caufe  might  have  occafioned  what  happened  to  his 
44  maid.” 

We  fee  then  from  this  letter,  and  from  the  account  I  have  before  given 
of  my  vifit  to  M.  Pivati ,  that  I  have  not  been  able  to  verify  at  Venice 
any  of  thofe  fabts,  in  which  my  curiofity  was  interefted.  I  might  add 
alfo  (and  I  ought,  without  doubt,  fince  I  have  engaged  to  mention  ex- 
abtly  every  thing  I  have  been  able  to  find  out  from  my  enquiries  upon 
this  fubjebt),  that  of  all  the  perfons  of  the  country,  who  have  been  with 
M.  Pivati ,  to  be  certified  of  the  truth  of  his  experiment  from  ocular 
demonftration,  and  whom  I  was  able  to  interrogate,  I  found  but  one  who 
attefted  them,  as  having  feen  them  :  this  was  a  Phyfician,  a  friend  of 
M..  Pivati ,  whom  I  found  at  his  houfe,  and  who  had,  as  he  faid,  almoft 
always  affifted  him  in  his  experiments. 

From  Venice  I  went  to  Bolognay  where  I  became  acquainted  with  Dr 
Veratiy  a  Member  of  the  Academy  De  FInftitut.  From  the  frequent 
conventions  I  had  with  him,  I  was  convinced  that  he  was  a  learned, 
wife,  and  candid  man,  as  I  had  heard  before.  I  laid  before  him,  with¬ 
out  fcruple,  the  doubts  I  had,  touching  the  tranfmifiion  of  odours,  the 
effebts  of  lined  tubes,  purging  by  eleblrizing,  as  well  as  the  almoft  hid¬ 
den  cures. 

.  •  ’  *  Dr 
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Dr  Verati  anfwered  me,  firft,  46  That  he  had  made  many  expert 
“  merits,  from  the  refult  of  which  it  feemed  to  him,  that  the  odour  of 
<C  balfam  of  Peru  pervaded  from  within  to  the  outfide  of  a  glafs  cy- 
“  liader  which  he  fhewed  me.”  This  tube  however,  at  this  time,  would 
not  convince  us  of  it’s  having  been  done,  although  we  rubbed  it  with  ’ 
our  hands  very  ftrongly.  But  upon  my  reprefenting  to  him,  that  as  the 
glafs  was  clofed  only  with  wooden  (toppers,  which  could  be  taken  off  at 
pleafure,  to  put  in  or  take  out  the  odoriferous  fubftances,  it  might  hap¬ 
pen,  that  the  odours,  agitated  by  the  heat  might  have  paffed  through 
the  pores  of  the  wood  ;  he  anfwered  me,  “  That  this  was  poffible  ;  and 
“  although  appearances  had  inclined  him  to  believe  the  tranfmiflion  of 
“  thefe  odours  through  the  pores  of  the  glafs,  he  had  neverthelefs  fuf- 
“  pended  his  judgment  upon  this  effeCl,  as  well  as  upon  that  from  lined 
“  tubes,  until  new  proofs,  made  with  more  precaution,  fhould  have  en- 
“  tirely  diffipated  his  doubts.  Secondly,  with  regard  to  the  purging  by 
“  Electricity,  he  had  in  his  houfe  a  man  and  maid-fervant,  who  had 
<<•  been  purged  in  this  manner  :  that  at  lead  thefe  two  perfons  had  felt 
“  the  fame  effeCfs  as  though  they  had  taken  Phy.fi  c: ;  after  having  been 
“  eleCtrized  in  M.  Blanch? s  manner  :  that  this  effeCt  having  no  other 
“  apparent  caufe  than  the  preceding  electrization,  the  great  number  of 
66  faffis  of  this  kind.,  which  had  manifefted  themf elves  at  Turin,  had  de- 
«  termined  him  to  believe,  that  what  happened  to  his  two  fervants  was 
64  the  natural  confequence  of  this  electrization  :  that,  with  regard  to  the 
cc  reft,  he  propofed  to  try  the  experiment  again  upon  a  fufficient  num- 
6C  ber  of  perfons  of  another  fort  •,  and  if  this  method  of  purging  was  not 
ec  conftant,  according  to  the  idea  he  had  had  thereof  he  would  correCt, 
<6  with  great  freedom,  what  he  had  publifhed  thereupon  in  his  works, 
printed  in  1748.” 

Thirdly,  Dr  Verati  affured  me,  “  That  the  ten  cures,  related  in  his 
64  work  juft  mentioned,  were  exaCtiy  made  in  the  manner  they  are  de- 
fcribed  and  they  are  related  with  a  good  deal  of  prudence,  and 
with  a  fimpiicity  which  characterizes  the  truth.  The  fifth  of  them  was 
told  and  certified  to  me  by  the  perfon  himfelf,  one  day  when  I  vifited 
Father  ‘Trombelli ,  Abbot  of  the  houfe  in  which  he  lives.  Thefe  cures  are 
not  fuch  as  give  me  difficulty  to  believe  them  :  we  fee,  at  leaft,  that  they 
are  made  with  fpeed  :  we  fee  that  the  diforder,  if  I  may  be  allowed  the 
expreffion,  defends  itfelf  againft  the  remedy,  and  does  not  give  place 
but  by  little  and  little ;  and  that  nature  makes  no  fudden  transition  from 
one  ftate  to  the  other  abfolutely  different,  by  the  means  of  an  EleCtricity 
fcarce  fenfible.  Thefe  cures,  I  fay,  give  me  no  trouble  to  believe  them  ; 
becaufe  it  appears  to  me  natural  enough,  and  I  have  faid  it  a  great  while 
ago  *,  that  a  fluid,  aCtive  as  the  eleCtric  matter,  and  which  pafles  into 
our  bodies  with  fo  much  eafe,  may  produce  therein,  in  time,  alterations 
either  falutary  or  pernicious. 

In  a  difcourfe  .read  to  the  Royal  Academy  of  Sciences  juft  after  Eafer ,  1746. 
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I  learned  nothing  in  the  other  cities  of  Italy,  which  did  not  ftrengthen 
my  doubts  in  relation  to  thofe  elebtrical  phenomena,  which  I  had  a  defire 
to  verify  in  the  courfe  of  my  travels.  Fere  La  T' orre ,  Profeffor  of  Phi- 
lofophy  at  Naples ;  M.  De  la  Garde ,  Director  of  the  Coinage  at  Flo¬ 
rence. ,  one  who  has  been  much  engaged  in  thefe  inquiries  •,  M.  Guadagni , 
Profeffor  of  experimental  Philolophy  .at  Pifa ;  the  Marquis  Maffei ,  at 
Verona  *,  Dr  Cornelio ,  at  Placentia  ;  Pere  at  Fur  in  ;  all  thefe,  I  fay, 

with  very  excellent  and  well-contrived  machines,  and  with  a  great  defire 
of  fucqeeding,  have  attempted  many  times  to  tranfmit  the  odours,  as 
well  as  the  powers  of  drugs  clofed  (carefully)  in  tubes  or  fpheres  of  glafs, 
by  electrizing  them  :  all  thefe  have  attempted  to  purge  a  number  of 
perfons  *,  and,  according  to  the  accounts  they  gave  me,  have  never  gain¬ 
ed  their  point ;  or  the  little  fuccefs  they  had,  appeared  too  equivocal  to 
draw  therefrom  confequences  conformable  to  thofe  M.  Pivati  had  be¬ 
lieved  to  have  feen  in  his  experiments. 

I  am  now  then,  as  it  were,  certain  of  what  I  began  to  believe  laft  year, 
when  I  printed  my  treatife,  intituled,  Recherches  fur  les  Caufes  particu- 
lieres  des  Phcenomenes  Elettriques  :  lam,  I  fay,  as  it  were  certain,  that 
M.  Pivati  has  been  deceived  by  fome  circumftance  to  which  he  had  not 
given  fufficient  attention  j  and  what  makes  me  believe  it  more  than  ever 
is,  that  he  allured  me  himfelf,  that  this  transfufion  of  odours,  and  of 
drugs,  through  eledlrized  glafs  vefifels,  had  never  manifefted  itfelf  to 
him  but  once  or  twice  diredtly  ;  I  mean  by  a  fenfible  diminution  of  bulk, 
and  by  fuch  emanations  as  the  fmell  was  capable  of  perceiving. 

Since  I  have  underftood  Italian ,  I  have  been  furpriled  not  only  to  find 
this  confefiion  in  a  letter  printed  at  Lucca  *,  but  alfo  to  fee,  that  it  had 
not  had  all  the  effect  it  ought  to  have  had  upon  the  minds  of  thofe,  who 
have  been  in  a  fituation  to  be  inftrudted  :  for  my  own  part,  had  I  known 
it  earlier,  I  might  have  faved  myfelf  a  great  part  of  the  trouble  I  have 
taken  in  verifying  the.  faff  ;  and  I  am  aftonifhed,  that  they  fhould  be 
defirous  of  building  upon  fuch  very  flender  foundations. 

It  is  however  upon  this  pretended  tranfmifiion,  and  with  a  glafs  tube, 
which  was  cracked  from  one  end  to  the  other,  as  M.  Pivati  tells  you  him¬ 
felf  f  •,  it  is,  I  fay,  upon  this  fadt,  than  which,  in  my  opinion,  nothing 
can  be  lels  certain,  that  they  have  efiablifhed  the  ufe  and  effedls  of  lined 
tubes ,  of  which  they  are  willing  to  abate  nothing.  But  how  can  we  re¬ 
concile  thefe  two  things,  the  almoft  never  failing  operation  of  lined  tubes , 
upon  fo  many  diftempers  which  are  laid  to  have  been  cured,  or  confi- 
derably  relieved,  on  one  part,  and  on  the  other  the  tranfmifiion  fo  very 
feldom  to  be  perceived  of  the  odours  of  the  drugs  inclofed  in  thofe  glafies, 

*  Page  28.  Un  tale  dileguamento  fuccedutomi  in  un  cylindro ,  non  mi  e  poi  w aments 
fucceduto  in  altri ,  di  qiiali  mi  Jon  fervito  per  varie  guarigioni 

-j-  Si  confumo  la  materia  interna  a  fegno,  che  ft  ridujfe  non  ojlante  I' effere  quaf  ermetica- 
mente  ferato  alia  fotti/iezza  di  un  delicato  foglio  di  carta ,  e  come  un  capo  mprto,  che  ne 
tenea  piu  odore  ni  fapore •,  e  Jino  il  vetro  medefmo  quafi  confunto  fi  ap/  i  da  fe  fejjo  itr  pin 
jiffure  per  longo , 
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with  which  you  eledtrize  ?  If  it  is  truly  the  Peruvian  balfam,  the  benja¬ 
min,  camphire,  &c.  which,  being  animated  by  the  eledtric  matter, 
have  brought  about  fo  many  cures,  as  M,  Pivati  has  given  us  in  his 
writings,  why  do  not  thefe  ftrongly-fcented  fubftances  fend  forth  their 
effluvia  copioufly,  and  always,  in  thofe  places  where  the  experiments  are 
made?  And  why  do  they  not  communicate  themfelves'by  their  odour 
to  all  perfons,  who  are  penetrated  thereby  by  means  of  electrification  ? 
Will  they  fay,  that  the  Electricity,  fpecifically  operating  upon  their  me¬ 
dical  virtue,  feparates  it  from  their  odoriferous  quality  ?  Miferable  fub- 
terfuge  !  Which  does  not  merit  to  be  oppofed  ferioufly  ;  and  the  more 
fo,  as  it  is  by  the  transfufion  of  their  odours,  that  they  pretend  to  be 
aifured  of  the  efficacy  of  their  lined  tubes . 

I  am  difpofed  to  believe,  that  the  Electricity  may  have  cured  or  re¬ 
lieved  diftempered  perfons*,  but  I  do  not  find  the  proofs  of  M.  Pivati 
lufficiently  Strong,  or  fufficiently  certain,  to  make  me  conceive,  that  the 
lined  glaffles  have  contributed  to  thefe  good  effedts.  I  think,  and  M. 
Verati  himfelf  appeared  to  me  pretty  much  of  the  fame  opinion,  that  if 
any  one  has  been  fo  happy  as  to  cure  diftempers  by  electrifying  with 
glaffes  containing  drugs,  all  that  can  be  faid  in  favour  of  thefe  fubftances 
is,  that  they  have  not  hindered  the  operation  of  Eledfricity. 

M.  Pivati  appears  by  his  converfation  an  honeft  and  difinterefted  per- 
fon,  and  one  capable  of  inducing  me  to  be  of  his  opinion  :  but  among 
the  fadts  which  he  collects  in  his  writings  to  fortify  his  proofs,  I  find 
fome  that  do  not  do  much  honour  to  his  delicacy  in  choofing ;  and  which 
may  make  him  fufpedted  of  too  great  credulity.  Would  one  believe 
with  him,  for  example,  that  the  eledtric  virtue  was  capable  of  getting  a 
watch  a  going,  which  was  flopped  ;  and,  by  it’s  means,  of  regulating 
it’s  motion,  when  fo  difordered  as  to  be  impradticable  to  be  done  by  the 
hands  of  the  workmen  *  ?  Would  one  believe  with  him  upon  the  faith 
of  a  letter  void  of  authority,  and  without  having  tried  it,  “  that  aa 

ounce  of  mercury  had  been  entirely  evaporated  through  the  pores  of  a 
“  glafs  veffel,  with  which  a  man  was  eledtrized,  which  had  made  his 
<e  fkin  of  a  leaden  colour,  and  which  had  been  followed  by  a  copious  -f 
“  faiivation  ?”  This  fadt,  which  was  faid  to  have  been  done  at  Naples , 
interefting  as  it  is,  had  there  made  fo  little  noife,  that  I  was  not  able  to 
find  any  traces  of  it  during  my  flay  in  that  city,  after  the  printing  and 
publishing  of  the  book,  in  which  it  is  cited. 

If  any  one  ffiould  think  fit  to  fay,  that  it  is  from  humour,  or  from 
fome  perfonal  intereft,  that  I  am  fo  obftinate  in  disbelieving  the  fadts 
publiffied  in  Italy ,  which  are  the  Subject  of  this  Memoir,  I  flatter  my- 
felf,  that  fo  unjuft  an  imputation  will  make  no  impreffion  upon  reafonable 
people,  by  whom  I  have  the  honnour  of  being  known,  either  perfonally, 

*  RefleJJioni  fifiche  fopra  la  medicina  ellettrica ,  p.  103.  La  fubita  efficacia  (della 
ellettricita)  in  dar  giujlo  movimento  alh  tnoflre,  di  orologio,  0  fermet  0  rejlie,  0  ritardanti 
Janza  rimedio. 

t  Ibid.  p.  153. 
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or  by  my  writings.  Have  not  I  received  and  published  in  France  ail 
the  wonders  in  E led ri city,  which  have  manifefted  themfelves  in  England , 
in  Germany ,  and  in  Holland ,  as  foon  as  I  have  been  able  to  be  allured  there¬ 
of  by  repetition  of  them  ?  Have  not  I  fpoken  and  written  concerning  the 
cure  of  the  paralytic  of  Geneva ,  as  a  man  truly  perfuaded  of  the  truth  of 
the  fad,  fince  it  had  been  fo  juftly  authenticated  *  ?  By  what  caprice 
then  am  I  made  more  difficult  of  believing  what  palled  in  Italy  than  in 
other  countries,  if  the  phenomena ->  which  are  pretended  to  have  been 
feen  there,  could  have  been  repeated  ;  or  if  the  tefti monies,  which  they 
offered  me,  were  not  confiderably  weakened,  or  entirely  abolifhed,  when, 
being  in  the  places  themfelves,  I  was  in  a  condition  of  knowing  their 
juft  value  ? 

Had  I  only  confulted  my  perfona)  intereft,  to  whom  would  it  have 
been  more  convenient  than  to  me,  to  have  adopted  thefe  novelties  ?  If 
they  were  real,  they  would  have  been  fo  many  evident  proofs  of  a  prin¬ 
ciple  -f ,  by  which  I  have  endeavoured  to  account  for  the  eledrical  phe¬ 
nomena  :  a  principle,  which  as  yet  has  fufficicently  well  ferved  me,  and 
which,  having  offered  itfelf  to  Mr  IFatfon  as  well  as  to  myfelf,  has 
enabled  him  likewife  to  give  fome  inferences  exceedingly  probable  con¬ 
cerning  them  :  would  not  odours,  would  not  medical  fubftances,  carried 
through  the  pores  of  glafs,  prove,  without  doubt,  that  the  effluent  elec¬ 
tric  matter  ferved  them  for  a  vehicle  ?  If  purging  fubftances  were  forced 
to  pafs  into  the  hand,  and  into  the  body,  of  an  eledrized  perlon,  could 
one  doubt  of  their  being  introduced  there  by  the  effluent  matter,  which 
came  to  the  eledrized  body  ?  If  the  Eledricity  reftores  health  to  a  ficlc 
perfon,  in  delivering  him  from  fome  vitious  humour,  might  not  I  fay  with 
great  probability,  that  this  effed  is  brought  about  by  the  effluence  of  the 
eledric  matter?  Efpecially  as  I  have  demonftrated  by  experiments,  made 
with  great  care,  that  this  fame  matter,  in  going  from  the  body  eledrized, 
accelerates,  and  confiderably  augments,  the  infenfible  tranfpiration  of 
animals,  and,  in  general,  all  organized  bodies,  replete  with  fluids. 

I  have  then  fet  apart  my  .own  intereft  to  follow  the  truth  ;  and  if  pre¬ 
judice  has  tended  to  lead  me  aftray,  it  would  be  in  inclining  me  to  re¬ 
ceive  rather  than  call  in  doubt  the  fads,  which  are  the  fubjed  of  this 
paper.  It  is  only  becaufe  I  cannot  conflder  them  as  true,  that  I  refufe 
to  believe  them  ;  and  this  even  with  regret,  as  they  favour  my  fyftem  : 
this  indeed  is  of  no  great  importance  but  what  makes  me  more  defire 
their  reality,  is,  the  great  good  which  would  refult  to  fociety.  Could 
any  good  fubjed,  poffeffed  of  the  art  of  healing  by  Eledricity,  as  M. 
Pivati  pretends  to  be,  fpend  his  whole  time  better  than  in  devoting  it  to 
the  relief  of  a  great  number  of  human  creatures,  afflided  with  great 
variety  of  maladies  ?  I  am  induced  to  believe,  that  the  greatnefs  oi  this 

*  See  my  EfTay  fur  PEledlr  icite  des  Corps ,  printed  at  Paris,  1740,  and  my  Recherche s 
fur  les  Caujes  particulieres  des  Phrenomenes  eledlriques ,  1749* 
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idea  has  impofed  upon  thofe,  who  have  publifhed,  without  doubt,  with 
a  little  too  much  precipitation,  this  new  Medicine  :  the  great  delire  of 
being  ufeful  has  made  them  hope;  and  the  goodnefs  ot  their  hearts 
making  them  difpenfe  too  eafily  with  the  feverity  of  a  neceftary  exami¬ 
nation,  it  may  be  imagined,  that  they  have  confidered  as  real  fuccefs, 
what  was  in  truth  only  a  phantom. 

It  remains  to  fay,  that  in  thele  refearches  I  have  coveted  truth,  only 
for  her  own  fake  ;  and  have  no  intereft  in  convincing  thofe  who  may 
think  proper  ftill  obftinately  to  believe,  what  has  been  publifhed  concern¬ 
ing  lined  tubes,  eleftrical  purgations,  inftantaneous  cures,  &c.  I  do  not 
pretend  to  make  any  of  my  opinion,  but  thofe,  who,  having  read  with¬ 
out  prejudice  what  I  have  here  related,  may  find  themfelves  touched  by 
my  reafons  :  but  if  after  this  there  can  be  any  one,  upon  whom  the  love 
of  the  marvellous  can  make  a  vidtorious  imprelfion,  I  fhall  not  think  ill 
of  them,  if  they  embrace  opinions  oppofite  to  mine ;  Qui  vult  decipi , 
decipiatur. 

II.  i  The  common  Barometer,  which  I  ufe,  is  funk  fo  deep  at  the 
Barometer  b  ■ time  111 Y  WI'king  this,  that  there  is  only  one  line  remaining  of  the 
Sam.  Chrif-  common  feale.  The  S.  wind  blows  with  great  violence.  But  at  12  at 

tian  Heilman,  night  the  quick-filver  fell  even  below  the  laft  line  of  it’s  feale. 

Philof.  Prof. 
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The  Agree -  2.  It  has  hitherto  Teemed  to  be  a  matter  of  great  difficulty,  to  explain 

meters  ’with  true  call^e  °f  the  alteration  of  the  height  of  the  quickfilver  in  the 
the  changes  of  Barometer,  and  the  manner  of  it’s  agreement  with  the  fubfequent  chan- 
the  weather ;  ges  of  the  weather.  That  this  is  not  unattended  with  fome  difficulty  is 
by  the  fame,  evident  from  the  hypothefes  hitherto  framed  by  the  greateft  men.  That 
invented  and  publiffied  by  Leibnitz ,  which  has  given  rife  to  controver- 
fies  between  Schellhamer  and  Ramazzini ,  has  been  preferred  before  all 
others.  But  it  has  been  fufficientlv  proved,  by  Dr  Defaguliers ,  that  this 
hypothefis  of  Leibnitz  is  contrary  to  the  laws  of  Hydroftaticks  :  whence 
it  is  furprifing,  that  fo  many  have  fince  endeavoured  to  defend  it ;  efpe- 
pecially  as  it  is  evident  that  it  by  no  means  agrees  with  the  phenomena 
of  Nature.  Now  if  the  caufe  of  defeent  and  afeent  ot  the  quickfilver 
in  Barometers  was  that  which  Leibnitz  has  alledged,  and  if  the  quick¬ 
filver  could  not  defeend  much  fooner  than  the  drops  of  rain  began  to 
defeend  thro’  the  incumbent  atmofphere  :  and  again  if  it  could  not  af- 
cend  before  they  ceafed  to  defeend  ;  both  which  are  contrary  to  experi¬ 
ence,  as  is  well  known  by  all  who  have  attended  the  changes  of  the  Ba¬ 
rometer,  even  for  a  month  or  two.  For  the  quickfilver  will  often  fall 
for  3  or  4  days  together  before  the  left  drop  falls  from  the  ambient  air  ; 
and  rife  again,  tho’  it  continues  to  rain  for  feveral  days.  Nay/the  quick- 
fnver  often  falls,  without  the  fucceffion  of  any  rain.  Nor  do  the  drops 
of  rain,  that  fall  at  the  end  of  it’s  defeent,  prefs  the  fuccumbent  air  in 
Bke  manner  as  a  weight,  in  the  experiment  of  Leibnitz ,  defeend ing  thro’ 
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water  preftfes  the  bottom  of  the  veftel  in  which  it  defcended  ;  nor  can 
they  reftoreto  the  air  it’s  loft  equilibrium,  as  the  weight  does  to  the  fuf- 
pended  veftel.  Thus  all  things  in  the  Leibnitian  experiment  are  in  nature 
difform  and  diflonant,  fo  that  I  am  in  doubt  whether  I  fhould  moft  ad¬ 
mire  the  genius  of  Leibnitz ,  a  man  in  other  refpedts  of  great  merit,  or 
rather  the  blind  a  (Tent  of  his  followers.  To  this  we  may  add  what  is 
called  a fallacy  of  Leibnitz ,  when  he  fuggefted  that  the  caufe  of  the  equi¬ 
librium  being  altered,  was  that  folids  defcending  in  a  fluid  do  not  gravi¬ 
tate  during  their  defcent  into  the  ambient  fluid.  For  the  experiment 
fucceeds  beft  of  all,  when  the  diameter  of  the  body  defcending  thro5 
water,  as  of  a  leaden  ball  for  inftance,  is  very  little  lefs  than  that  of  the 
tube,  and  therefore  almoft  fills  the  cavity  of  the  tube,  which  is  full  of 
water.  For  becaule  the  ball  cannot  defcend,  without  expelling  a  volume 
of  water  fimilar  to  itfelf,  from  it’s  place,  it  muft  imprefs  upon  it  a  mo¬ 
tion  receding  from  the  bottom  of  the  vefifel,  and  therefore  in  the  whole 
time  of  that  defcent,  the  volume  of  water,  which  anfwers  to  the  magni¬ 
tude  of  the  falling  ball,  muft  thereby  receive  a  nifus  and  impetus  by  the 
natural  force  of  bodies  contrary  to  the  centripetal  force ;  and  the  tube, 
being  wholly  fufpended  on  the  leg  of  the  ballance,  muft  lofe  it’s  equili¬ 
brium,  during  the  defcent  of  the  ball,  till  the  ball  reaches  the  bottom  of 
the  veftel,  and  fo  a  part  of  the  water  muft  ceafe  to  be  driven  upwards. 
Thus  the  famous  experiment  of  Leibnitz  muft  be  faulty  and  erroneous, 
and  is  moft  prepofteroufly  applied  to  the  explanation  of  the  mutations  of 
the  Barometer.  I  pafs  over  the  vitious  circle ,  which  Leibnitz  has  been 
guilty  of  thro’  his  whole  reafoning.  For  he  is  to  aftign  the  caufe,  why 
the  air  is  lighter  before  rain,  and  therefore  makes  a  lefs  prefture  on  the 
quickftlver  (landing  in  the  veftel  of  the  Barometer,  and  yet  he  fuppofes 
it  to  be  rendred  lighter :  for  as  long  as  the  gravity  and  elaftic  force  of 
the  air,  by  which  the  exhalations  might  hitherto  have  been  fuftained,  are 
(fill  the  fame,  they  will  never  be  reduced  into  drops,  or  defcend  thro5 
it.  But  it  would  be  tirefome  to  add  more  in  a  thing  fo  evident.  I  (hall 
however  fay  a  few  words  with  regard  to  the  thing  itfelf. 

In  the  flrft  place  ;it  feems  a  great  difficulty  to  moft,  whatis  the  caufe, 
why  when  the  air  is  turbid  and  made  more  heavy  by  various  exhalations, 
the  quickftlver  fails  in  the  Barometers,  and  rifes  again  when  it  is  clear, 
and  is  therefore  rendered  lighter?  When  every  thing  ought  rather  to  hap¬ 
pen  quite  contrary.  But  when  the  queftion  is  thus  formed,  as  we  fee  it 
is  done  by  moft,  is  not  fomething  tacitly  afiumed  and  fuppofed,  which 
has  never  yet  been  proved,  nor  can  eafily  be  proved,  namely,  that  the 
air  is  rendered  heavier,  when  it  is  turbid  and  replete  with  various  exha¬ 
lations  •,  and  on  the  contrary  lighter  when  it  is  clear?  Nay  is  it  not  at  the 
fame  time  tacitly  fuppofed,  that  thole  vapours  and  exhalations  come  into 
our  air,  and  diminifti  it’s  elaftc  force,  at  the  very  time  that  we  fee  them  : 
and  on  the  contrary,  that  they  are  gone,  and  that  the  air  is  freed  from 
them,  and  purified,  as  foon  as  they  are  withdrawn  from  our  fight  ? 
Therefore  if  we  deny  both  thefe  fuppofitions,  the  greateft  part  ol  the 
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difficulties  hitherto  ftarted  immediately  vaniffies.  But  that  they  may* 
and  ought  to  be  denied  may  be  proved  by  very  fubftantiai  reafons.  For, 
who  that  is  verfed  in  thefe  matters,  will  affirm,  that  the  motes  in  our  cir¬ 
cumambient  air  are  not  prefent  before  they  are  difcovered  to  our  fight  by 
the  fun  beams  fhining  into  a  dark  room,  or  that  they  retire  as  foon  as  an 
open  and  free  light  is  admitted  ?  But  not  to  mention  a  great  many  expe-  - 
riments  that  have  been  made  with  acid  and  alkaline  fait,  which  are  fuffi- 
cientiy  known,  let  us  make  ufe  of  an  example,  which  is  more  to  our 
prefent  purpofe.  Who  does  not  know,  that  in  the  glafs  bell  put  over 
the  wet  orb  of  the  pnuematic  engine,  as  foon  as  the  pump  begins  to  work, 
fome  light  clouds  begin  to  arife,  which,  as  foon  as  the  air  is  admitted 
again  into  the  fame  bell,  immediately  difappear  ?  Now  it  would  not  be 
eafy  to  find  any  one  fo  unfkilful  in  thefe  things,  as  to  think,  that  the 
watery  exhalations,  from  which  thefe  mifts  arife,  enter  the  glafs  bell  at 
the  time  of  their  becoming  confpicuous  to  us,  by  the  diminution  of  the 
elaftic  power  of  the  air  ;  or  that  they  no  longer  exift  there,  after  they 
are  withdrawn  from  our  fight,  and  are  again  hidden  in  the  pores  of  the 
air,  which  before  fuftained  them,  after  it  is  become  again  more  heavy 
and  elaftic.  We  know  therefore,  that  thofe  exhalations  are  prefent,  be¬ 
fore  they  approach  nearer  to  each  other,  and  become  vifible  to  us  ;  and 
we  know  that  they  are  not  annihilated,  or  no  longer  exifting  in  the  air, 
when  being  more  diffipated  they  efcape  our  fight,  on  account  of  their 
very  great  fubtilty.  But  they  begin  to  approach  nearer  to  each  other, 
when  the  elaftic  form  of  the  air  is  fo  far  diminiffied,  that  they  cannot 
eafily  be  fuftained  thereby  as  they  were  before  ;  and  recede  again,  and 
ceafe  to  affedt  our  fight,  when  the  air  has  it’s  former  gravity  and  elaftic 
force  reftored.  Therefore  both  thefe  things  happen  at  the  fame  time , 
that  the  elaftic  force  of  the  air  is  diminiffied,  and  at  the  fame  time  the 
exhalations,  which  hung  together  in  it,  are  again  gradually  loofe  by  it, 
and  begin  to  appear  to  our  fight  :  and  again,  that  the  air  recovers  it’s 
elafticity,  and  at  the  fame  time,  that  the  vapours  hanging  in  it  are  diffi¬ 
pated  and  difappear  ;  but  the  one  cannot  therefore  be  faid  to  be  the  caufe 
of  the  other :  nor  can  the  air  therefore  be  faid  to  be  at  one  time  more, 
at  another  lefs  heavy,  on  account  of  the  fame  exhalations. 

Now  if  we  fuppofe  the  fame  thing  to  happen  in  the  air  that  furrounds 
our  earth  •,  the  greateft  part  of  the  difficulties  is  removed.  For  let  us 
fuppofe  it’s  elaftic  force  to  be  diminiffied,  by  any  means  whatsoever,  of 
which  we  ffiall  fay  more  hereafter  ;  the  exhalations  hanging  in  it  muft 
necefiarily  fubfide  and  become  vifible  :  and  when  it  is  by  any  means  re¬ 
ftored,  the  vapours  and  clouds  therein  muft  again  be  diffipated  and  va- 
niffi.  But  at  that  very  time  when  thofe  fubfiding  vapours  come  into  our 
view  *,  the  mercury  in  the  Barometer  begins  to  fall,  nay  often  fome  time 
before  for  the  fame  reafon  ;  but  yet  thofe  vapours  do  not  in  like  manner 
contribute  any  thing  to  it’s  defcent,  when  the  vapours  and  clouds  begin 
to  difappear  in  our  circumambient  air,  or  even  a  little  before  the  mercury 
begins  to  afcend  and  yet  that  ferenity  of  the  air  is  no  more  the  caufe  of 
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the  afcent  of  the  mercury  in  the  Barometer,  than  the  afcentof  the  mer¬ 
cury  can  be  faid  to  be  the  caufe  of  that  fercnity.  It  therefore  again  de^ 
ferves  to  be  called  a  fallacy  of  the  caufe,  when  one  of  tho te  'phenomena y 
which  happen  about  the  fame  time,  is  referred  to  the  other,  and  fo  one 
has  hitherto  been  taken  for  the  caufe  of  the  other  by  moft  perfons. 

But  to  make  all  this  apparent  to  the  eye,  take  a  glafs  cylinder  about 
3  or  4  inches  in  diameter,  open  at  both  ends,  and  long  enough  to  receive 
a  portable  Barometer.  Let  this  cylinder  be  put  for  a  little  while  before 
the  experiment  on  the  orb  of  an  air  pump,  covered  with  water  and  wet 
leather,  that  fome  watery  vapours  may  in  the  mean  time  enter  into- the 
air  therein  contained.  Afterwards  let  a  Barometer  be  introduced,  and  let 
the  cylinder  be  exadtly  clofed  at  the  top,  that  the  air  may  be  exhaufted. 
Now  if  all  things  are  rightly  '  prepared,  and  the  included  air  begins  to 
be  pumped  out ;  both  a  fort  of  mift  will  begin  to  rife  immediately  in  the 
‘cylinder,  and  the  mercury  of  the  Barometer  at  the  fame  timeto  fubfide : 
both  indeed,  as  is  apparent  enough,  from  one  and  the  fame  caufe,  but 
neither  of  them  from  the  other.  But  if  the  fame  air,  >  which  was  juft 
now  taken  away,  is  immediately  admitted  again  into  the  glafs  cylinder  ; 
the  natural  ferenity  of  the  included  air  will  return  diredfly,  and  the  Mer¬ 
cury  of  the  Barometer  will  afcend  at  the  fame  time  or  a  little  fooner  :  and 
yet  it  is  plain  enough  that  one  of  them  does  not  depend  on  the  other. 
Nay  at  the  fame  time  it  is  manifeft  enough,  that  it  is  not  rendered  'heavier- 
in  one  cafe,  nor  lighter  in  the  other.  Thus  art  in  fome  meafure  imitates 
nature  :  tho5  becaufe  of  the  wonderful  complications  of  natural  caufes,  it. 
can  never  be  fufficiently  exadf. 

But  tho5  the  chief  difficulty  is  now  removed,  yet  the  whole  affair  is 
not  brought  to  a  conclufion.  For  it  ftill  remains  to  be  enquired,  by 
what  caufes  the  elaftic  power  of  the  air  can  be  fo  diminifhed  or  increafed, 
-as  to  produce  thefe  alterations.  But  yet  the  anfwer  does  not  feem  very 
difficult.  For  the  caufes  which  fhew  how  eafily  the  air  is  expanded  and 
rarihed  by  any  approaching  heat,  and  particularly  how  great  is.,  the  force 
of  the  fun-beams  falling  perpendicularly,  will  fhew,  or  perhaps,  this  alone 
will  feem  fufficient,  how  the  equilibrium  of  the  air  is  taken  away,  if  there 
were  no  others,  which  are  however  various.  We  will  pafs  over  the 
diurnal  revolution  of  the  earth,  and  our  air  with  it,  about  it5 s  axis  ;  and 
alfo  the  annual  motion  of  them  about  the  fun  ;  we  will  not  mention  the 
many  burning  mountains  on  the  furface  of  our  earth,  nor  the  many  thun¬ 
ders  and  lightnings  in  the  air  ;  nor  the  many  earthquakes  and  fub ter ra- 
neous  fires ,  that  fo  terribly  (hake  the  furface  of  the  earth  and  fea,  tho5 
each  of  them  may  have  a  wonderful  effedl  in  increaftng  or  dimini  filing 
the  elaftic  force  of  the  air  :  and  fhall  at  prefent  only  confider  one  thing, 
which  feems  more  worthy  to  be  mentioned  than  the  reft. 

It  is  allowed  by  all,  that  the  elaftic  force  of  the  air  which  immediately 
touches  the  furface  of  our  earth,  depends  chiefly  on  the  weight  of  the 
incumbent  air.  It  is  alfo  no"  lefts  known,  that  the  lower  air  is  more  or 
iefs  elaftic  according  to  the  greater  orlefs  height  of  the  incumbent  colunm 
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of  air,  by  the  different  height  of  the  barometrical  mercury,  on  moun¬ 
tains  of  greater  or  lels  height,  and  in  lower. places  of  the  earth.  Nor  is 
it  iefs  generally  allowed,  that  the  moon  is  the  primary  caufe  of  the  flux 
and  reflux  of  the  fea.  But  by  what  means  foever  this  wonderful  phteno- 
menon  is  eflfeded  by  the  body  of  the  moon  on  our  earth,  of  which  we 
need  not  here  particularly  treat ;  this  certainly  is  paft  all  doubt,  that  the 
moon  cannot  ad  on  the  feas  of  our  globe,  without  ading  at  the  fame 
time'  on  the  air  which  lies  between  the  moon  and  our  earth.  Now  if  the 
mobility  of  fluids  is  in  proportion  to  their  denffty,  and  their  denffty  in 
proportion  to  their  fpecific  gravities  *,  the  air  neareft  the  earth,  which  is 
about  860  times  lighter  than  frefh  water,  will  be  about  900  times  more 
moveable  than  fea  water  :  and  therefore  the  very  fame  caufe,  which 
gives  fo  conflant  and  regular  a  motion  to  our  feas,  ading  by  the  fame 
force,  may  much  more  eafily  increafe  or  diminifh  the  height  of  our  air. 
By  a  fort  of  flux  therefore  arifing  in  a  determinate  region  of  the  air,  the 
columns  of  air  cannot  fail  of  becoming  higher  in  the  fame  place,  and 
therefore,  caeteris  paribus ,  the  elaftic  force  of  the  lower  air  muff  be  in¬ 
creas'd  :  but  upon  a  reflux ,  the  height  of  the  columns  of  air  muff:  ne- 
ceffaiily  be  diminijhed ,  and  fo  again,  caeteris  paribus ,  the  elafticity  of  the 
lower  air  muff  decreafe.  And  perhaps  this  difference  of  heights  is  the 
greater,  as  the  fpecific  gravity  of  the  air,  which  is  moff  rare  in  the  ut- 
moft  limits  of  our  atmolphere,  is  overcome  by  the  fpecific  gravity  of  our 
fea.  waters,  and  of  the  lower  air.  But  that  this  ffux  and  reflux  of  the  air 
does  not  obferve  it’s  alternate  motions  fo  regularly  and  conftantly  as  the 
reciprocal  tide  of  the  feas  ;  beflde  it’s  very  great  fluidity,  thro5  which 
it  may  be  agitated  by  very  flight  caufes,  the  caufes  above  enumerated 
without  doubt  effed,  by  which  it  is  manifeft  enough,  that  there  are 
wonderful  agitations  and  perturbations  of  the  air,  almoft  continually,  in 
different  parts  of  our  terraqueous  globe.  From  all  thefe  caufes  therefore 
taken  together,  the  changes  of  the  heights  of  columns  of  air  in  different 
times  and  places,  and  alfo  the  changes  in  the  lower  air  depending  on 
tiiefe,  are  to  be  fought  in  the  barometrical  phenomena. 

There  remains  one  thing  to  be  juft  fpoken  of.  We  And  many  are 
foilicitous  to  floretel  the  weather  from  the  rifing  or  failing  of  the  mer- 
cury.in  the  Barometer,  and  endeavour  to  form  certain  rules  for  that 
purpofe  :  fo  that  this  feems  to  be  the  only  thing,  which  perfons  other- 
wile  not  very  fkilful  in  nature  may  exped  from  this  wonderful  machine. 
And  I  could  wifh,  that  we  knew  any  thing  certain  about  this  alone  ; 
becaufe  it  would  be  of  great  ufe  in  human  affairs.  But  thefe  things, 
which  we  would  have  fo  conjoined,  do  not  feem  to  be  neceffarily  con- 
neded.  For  our  barofcopes  cannot  properly,  and  of  themfelves,  fhew 
any  thing  except  the  increafe  or  decreafe  of  the  elaftic  force  of  the  air  ; 
but  the  weather  depends  on  various  exhalations,  exifting  at  the  fame 
time,  or  together  in  the  air,  or  not  exifting  or  at  leaft  not  prefent  in  the 
fame  quantity.  It  may  therefore  be,  that  to  diminifh  the  elaftic  force  of 
the  air,  and  fo  to  make  the  mercury  fall  in  the  Barometer,  there  muff: 
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be  a  fufficient  quantity  of  thicker  exhalations  in  the  air,  and  it  mud 
thereby  become  turbid,  and  the  vapours  begin  to  fubfide,  and  focoalefce 
into  greater  or  fmaller  drops  of  rain,  and  other  phenomena  follow.  But 
it  piay  as  eafily  be,  that,  tho*  the  eladicity  of  the  air  is  diminifhed,  yet 
becaufe  of  a  defeCt  of  a  fufficient  quantity  of  exhalations  therein,  no  fen- 
fible  change  of  the  weather  may  happen.  The  fame  may  happen  on  the 
contrary,  by  too  great  a  quantity  of  exhalations  in  the  air  *,  tho’  the  rifing 
of  the  mercury  may  mod  evidently  ffiew,  that  the  eladic  force  of  the 
air  is  increafed.  Becaufe  therefore  thele  things  coincide  as  it  were  by 
fome  accident ;  no  certain  prediction  can  be  made  of  a  change  of  wea¬ 
ther,  either  by  the  rifing  or  falling  of  the  Barometer.  But  we  may 
fafely  enough  make  a  negative  conclufion  from  it.  For  a  condant  con- 
fent  of  obfervations  fliews,  that,  if  foul  weather  has  followed  a  defcent 
of  the  mercury,  fair  will  not  fucceed,  till  the  mercury  begins  to  rife 
again  :  or  if  the  afcent  of  the  mercury  has  been  joined  with  fair  weather, 
there  will  not  be  clouds  or  rain,  till  the  mercury  has  begun  to  fall.  And 
this  is  often  of  as  great  ufe  in  common  life,  as  if.  we  could  always  pofi- 
tively  prediCl,  what  weather  fhould  exaCtly  follow  the  afcent  or  defcent 
of  the  mercury.  The  fall  however  of  the  mercury  does  more  frequently 
predid  foul  than  fair  weather  *,  and  the  rife  more  often  fair  than  foul,  as 
is  confirmed  by  manifold  experience  :  and  fo  it  may  be  of  great  ufe,  to 
be  able  to  judge  fafely  in  fuch  occurrences.  I  have  alfo  obferved,  that 
in  thefe  regions,  when  the  wind  blows  from  any  point  between  the  N. 
and  W.  rain  and  foul  weather  begin,  or  are  continued  more  often  than 
fair,  notwithdanding  the  rifing  of  the  mercury  in  the  Barometers. 

III.  i.  I  fend  you  herewith  an  extraCt  from  my  regider  of  the  wea¬ 
ther,  ffiewing  the  date  of  my  Barometer  and  Thermometers,  for  fome 
days  of  lad  week  :  in  which  you  will  obferve  a  fudden  change  of  the 
temperature  of  the  air,  particularly  on  Thurfday  morning  the  3d  indant, 
and  by  the  fame,  you  may  fee  the  little  ufe  a  Thermometer  is  of,  when 
kept  within-doors,  to  determine  the  date  of  the  air  abroad,  as  to  heat 
or  cold.  f  v 

I  have  two  Thermometers  filled  with  mercury,  and  of  the  fame  con- 
druCtion,  made  by  the  late  Mr  SiJfony  in  the  Strand .  The  one  is  placed 
without  my  chamber-window,  in  a  north-ead  fituation,  under  covert, 
contrived  to  admit  a  free  paffage  of  the  air,  but  to  keep  off  fun  and 
rain  ;  the  other  hangs  within  the  window,  about  three  feet  from  the  for¬ 
mer,  where  the  fun  never  falls  on  it  :  The  room  is  condantly  occupied, 
as  a  bed-chamber,  but  has  had  no  fire  in  it  this  feafon. 

It  appears  by  the  adjoining  table,  that  on  Tuefday  the  id  indant,  at  8 
in  the  morning,  the  Thermometer  without  dood  at  at  1 70  above  o.  or 
freezing  point ;  that  within  at  14.  At  9  at  night,  that  without  was  at 
o.  and  that  within  at  12  above  o.  So  that  in  the  fpace  of  1311  the  former 
had  fallen  170,  the  latter  but  2.  For  the  other  particulars,  relating  to 
the  Barometer,  wind,  and  weather,  I  refer  to  the  table. 
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Concerning  Thermometers. 

As  the  Barometer  had  been  for  a  good  while  paft  fubjeft  to  fudden 
confiderable  variations,  I  fufpe&ed  the  fevere  cold  on Wednefday  night 
and  Thurfday  morning,  would  not  continue  long  :  accordingly,  upon  my 
obferving  the  Thermometer  without  at  4  in  the  morning,  I  found  it 
at  4  90  below  the  freezing  point,  that  within  at  4  5°  above  the  freezing 
point.  But  at  8h  the  fame  morning,  I  found  the  Thermometer  with¬ 
out  at  -2-1  3°4-  above  freezing,  and  that  within  at  40  above  -9  fo  that  in 
o 

4  hours  time,  that  without  had  rifen  i3°4,  and  that  within  had  fallen 
i°.  This  naturally  led  me  to  examine  what  figns  there  might  be  of  a 
thaw  begun,  but  could  find  none,  in  the  fnow  (which  was  5  inches  deep) 
or  in  the  poft,  on  the  windows,  but  within  an  hour  it  was  vifible  enough, 
and  before  1  o  the  houfes  dropt.  I  would  obferve  to  you,  that  the  wind 
at  8  in  the  morning  had  varied  very  little,  if  any,  from  what  it  was  the 
night  before,  viz.  from  the  E.  but  foon  after  it  bore  to  S.  E.  and  S.  ' 
May  not  this  fudden  change  of  the  temper  of  the  air  be  attributed 
to  a  fubterranean  heat  ?  And  may  not  the  fhifting  of  the  wind  be  caufed, 
in  a  great  meafure,  by  the  lame  ? 


Days 

Morn 

Barom. 

ting 

Ther. 

Even 

Barom. 

mg 

Ther. 

December  1747. 

I 

28  6  3 

11 

0 

2± 

0 

29  3  0 

O 

I  2 

0 

At  8  Morn.  Wind  high  at  S.  W.  much  Rain 
preceding  Night.  Showery  afterward  in  the 
Morning,  and  Wind  exceeding  high.  Sleet 
at  if/>.  m.  calmer  and  clearer  loon  after, 
Wind  N.  W.  and  N.  began  to  freeze  in  the 
Evening,  clear  at  9!  p.  m.  when  the  Even¬ 
ing  Account  was  fet  down. 

2 

29  5  5 

0 

T 

J9 

0 

29  4  0 

/ 

0 

2 

1 

O 

At  8  Morn,  cloudy  thick  Air,  hard  Froft  ;  at 
4  fame  Morn,  very  clear,  and  Glalfes  were 
at  29  5  0  and  §  and  £  Wind  Eaft,  cloudy 
all  Day,  at  4-^  p  m.  Snow  fell,  and  was 
deep  before  8.  Evening  Account  taken  at 

9*  p- 

3 

29  5  6 

Jl 

0 

A 

0 

29  4  9 

ui 

0 

9 

0 

At  8  Morn,  cloudy.  Wind  at  near  E.  ;  blows 
brilk  at  4  the  fame  Morn.  Glafles  were 
2961-  and  ^  Rain  before  1 1 .  Evening 
Account  at  9^  p.  m. 

[ 

Explication. 

1  Day  Barom.  Morn.  28  Inches  —  Tocr* 

Ditto  Therm.  Morn.  is  17  Degrees  above 

freezing  Point  the  upper  Number  is  for  the 
Therm,  without  Doors,  the  lower  for  that 
in  my  Room,  anchfo  for  the  reft. 

2.  Chemiftry 
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Chemiftry  being  the  >ihoft  extenfive  branch  of  Experimental  Philo-  A  difcourfe 
fophy,  hath  furni fhed  mankind  with; the  greateft  number  of  curious  and  concerning  the 
ufefuldifcoveries  ;  for  notpnly  the  art*  of  Separating  metals, from  their  ores,  ur^fulnefs  °f 
of  which  metals  are  formed  fuch  variety  of  uieful  Inftruments,  but  like-  ter sTcIi 
wife  Cookery,  which  is  fo  much  concerned  about  the.  food  of  mankind  cal  Expert* 
during  health,  and  alfo  .Pharmacy,  which  furnifhes  medicines  for  the  re-  merits  ;  and 
ftoring  health  when  loft,  the  art  of  dyeing',:  and  many  other M eful  mania r  concerning  the 
failures,  all  owe  their  improvements  to 'ohisfciencei  many,  of  which  have 
been  light  on  unexpedtedly  by  the  operator,  while  he  had  fomething  elfe  Thermorne- 
in  view  :  but  in  many  cafes  the  Chemifts  complain,  that  having  once  accri  ters  n ow  in 
dentally  light  on  a  curious  experiment,  Upon  endeavouring  to  repeat  it,  ufe  haeve  been 
they  have  never  been  able  to  make  their  procels  fucceed .  exactly,  as  it 
did  the  firft  time,  motwitbftanding  that  they  anode  ufe  of, the  fame  mate-  the  defection 
rials,  in  the  fame  quantity  ,:  and  conducted  the  procefs 1  thro"  exadtly  the  andvfes  of  a 
fame  operations.  Where  then  mull  the  caulc  ofkthe  anilcarriage  lie  ?  Metalline 
Surely  in  the  degree  of  heat, made  ufe  of  in  the  tw<x '.experiments.:  ..for,  }c^ermom/e“ 
in  many  common  operations,  how  ufiial  is  it  for,  a:, preparation  to;  be  Rented  by 
fpoiled  either  by  too1  little,  or,  moft  jcohimoniy,  by:  too:much  fire,  Itoo  c  Mortimer, 
long  or  too  fhort  a  time  applied.)  In  order  therefore  to.  prevent,  thefe  M.  D  Sec. 
many  mificarriages,  I  would  advife  the  Ghemift,  in  his  operations,  £0  R-.s-  &c° 
obferve  his  clock  with  as  much  exaefnds  as  the,  Aftnonomer  doth  intvfois  3* 

obfervations  y  and  in  order  to  know -to  a>>certainty  the  very  degrees  -of  ,7^  here 
beat  he  ever  made  ufe  of  in  any  procefs,  that,  lb  he. may  benable  to  repeat  printed  with 
and  continue  the  fame  again  in  any.  repetitions  of  the  fame  experiment,  fane  altera- 
let  him  have  his- laboratory  futnifhed  with-  various,  forts; i of  Thermome-  tlQns% 
ters,  proportioned  to  thetdegree  of  heat  he  intends  to  make-  ufe  of.  njfe 
will  find  thefe  inftruments  as  ufefuftothim  in  his-proedfes,  as  they  have 
proved -to  the  curious  Gardener  in  his-ftoves*  who  ;by.  them  is  taught  to 
keep  his  plants  in  the  fame  degrees  of  heat,  as  are»  natural  to  them  fin 
their  refpedive  climates which  hath  beetrifet  forth  in; tables,  after  ai ve¬ 
ry  ingenious  manner,  by  Mr  Sheldrake  of  Norwich.  And  befides  -the 
enabling  him  to  perform  his  operations  with  more  exadndVth^fe  •inftru- 
ments  would  Gave  him  a  deal  of  fuel ;  foras  liquors*  -while  boiling,  ,are  not 
capable  of  receiving  a  greater  degree  of  heat,  all  fuebwhichiis  ufed  more 
than  to  "keep  them  in  that  ft  ate  is  ufelefs  v  and  the  like; happens  in  many 
other-cafes.  >•  -  .?o  1/0  .  r-noo* 


Thfefe  inftruments  would  alfo  be  of  great  fervice  to  Maltfters,  Brewers, 
Diftillers,  and  Vinegar- makers  ;  for  by  Thermometers  placed  in  diffe- 
: rent- parts  of  the- heap  of  wetted  malt,  the  proper  lieat.  for  it’s  fprouting 
might  be  determined,  and  then  regulated  :  the  .fame  for  the  heat  of  the 
kiln  when  the  malt  is  fpread  on  it.  By  Thermometers  the  Brewer  may 
afeertain  the  heat  of  the  water  when  he-  pours  it  upon  the.  malt,  the  heat 
-of  the  wort  when  he  fetsit  to  work*'  and  the  heat  while  working  :  and 
-in  the  like  manner  the  Diftiller  and  {Vinegar- maker,  in  a  word,  every 
artificer,  who  employs  heat  in  his  bufinefs,  may  by  thefe  inftruments 
be  Certain  of  every- degree  nccelTry  in  each  part  of  his  .work. 
v.:jil  Kkk  2  Many 
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Many  experiments  ftiew,  that  all  known  bodies,  whether  fluid  or  fb- 
lid,  increafe  their  bulk  or  rarefy  by  an  addition  of  heat ;  and,  on  the 
contrary,  contract  or  become  more  denfe  by  the  diminution  of  heat, 
which  is  the  prefence  of  cold  :  and  thefe  alterations  are  always  more  or 
lefs  fenfible  in  proportion  to  the  natural  rarity  or  denfity  of  the  bodies. 

The  air  we  live  in,  as  it  is  the  moil  rare  and  light  fluid,  fo  are  it’s 
alterations  the  moft  fenfible  -,  and  indeed  I  know  of  no  experiments  which 
determine  how  far  it  is  capable  of  being  expanded  by  heat,  or  condenfed 
by  cold-,  only  we  find  that  it  will  make  it’s  way  thro5  any  fluid 
in  which  it  lay  dormant,  when  it’s  elaftic  property  is  rouzed  by  the 
approach  of  fuch  an  heat  as  will  make  the  fluid  boil.  On  the  other  hand, 
when  comprelfed  by  a  fluid  fo  contraded  by  cold,  as  to  freeze,  or  become 
folid,  it’s  elafticity  will  only  bear  a  certain  degree  of  comprefiion*  till 
the  force  wherewith  it  endeavours  to  reftore  itfelf,  exceeds  the  force  by 
which  the  parts  of  the  folid,  that  confines  it,  adhere  to  each  other,  and 
fo  burfts  it’s  prifon  ;  as  we  often  fee  during  hard  frofts  in  ice,  glafs,  and 
other  hard  bodies,  whofe  parts  cannot  flretch.  . 

Next  to  air  is  alcohol ,  or  the  higheft  redified  fpirit  of  wine  :  this,  wa¬ 
ter,  and  all  other  liquids,  are  capable  of  receiving  no  greater  degree  of 
heat  than  what  makes  them  boil,  as  was  firft  demonftrated  by  M.  Amon - 
tons,  a  Member  of  the  R.  Acad ...  des  Sci.  at  Paris  j  but  that  ingenious  in¬ 
ventor  of  the  quickfilver  Thermometer  Mr  Fahrenheit  hath  difeovered, 
that  when  the  Barometer  marks  a;  greater  preffure  of  the  atmofphere,  the 
fame  liquor  will  receive  8  or  90  more  of  heat  than  when  the  Barometer 
is  at  the  loweft.  From  hence  the  great  Boerhaave  gives  the  hint,  that, 
from  nice  experiments  being  made  of  the  different  degrees  of  heat  mark¬ 
ed  by  a  Thermometer  in  boiling  water  compared  with  the  different 
heights  of  the :  Barometer,  and  tables  formed  upon  them,  a  Thermo¬ 
meter  applied  to  boiling  water  might,  at  fea,  where  the  motion  of  the 
fhip  hinders  obfervations  with  the  Barometer,  ferve  to  determine  the  dif¬ 
ference  of  the  gravity  of  the  atmofphere  *.  j 

Thefe,  and  all  other  liquids,  by  a  certain  determinate  degree  of  cold 
peculiar  to  each  fort,  lofe  their  fluidity,  and  freeze,  or  become  folid,, 
but  not  in  the  fame  order  as  by  heat  they  boil  -,..for  by  cold,  oil  or  wa¬ 
ter  is  fooner  frozen  than  fpirit  of  wine,  tho5  fpirit  of  wine  will  boil 
fooner  than  oil  or  water.  All  folid  bodies  likewife,  as  minerals,  metals, 
and  even  ftones,  will  become  fluid,  or  melt,  at  a  certain  degree  of  heat 
peculiar  to  each  fpecies ;  and,  when  thoroughly  melted,  it  is  probable 
they  are  capable  of  receiving  no  higher  degree  of  heat-,  and,  on  the 
abfence  of  that  heat  to  a  certain  degree,  they  all  return  to  their  natural 
folid  flats.  Hence  we  may  reafonably  conclude,  that  folidity  is  the  na¬ 
tural  date  of  all  bodies  and  that  forne  are  only  accidentally  fluid,  be- 
caufe  their  conflitution  is  fuch  as  to  melt  by  thofe  degrees  of  heat  which 
our  atmofphere  is  moft  commonly  fubjed  to.  All  folid  bodies  are  qh- 
ferved  to  contrad  themfelves  into  fmaller  dimenfions  by  cold,  and  gra¬ 
dually  to  expand:themfelves  at  the  approach  of  heat,  till  at  lafl*  beingjay 
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fceat  forced  to  the  greateft  degree  of  expanfion,  the  particles  of  which 
they  are  compofed  lofing  their  cohefion,  they  become  fluid  *,  but  no  ex¬ 
periments  have  yet  been  made,  which  determine  whether  folids,  ex- 
pofed  to  cold  beyond  certain  degrees,  will  ceafe  to  contradi  any  more. 

Dr  Muffchenbroek ,  Prof.  Aftron.  at  Utrecht ,  hath  lately  invented 
a  very  ingenious  inftrtimehtf  which  he  calls  a  Pyrometer ,  and  which  Dr 
Defaguliers  hath  made  fome  improvements  to  *  ;  a  full  defcription  of 
which  he  hath  given  in  his  Courfe  of  Experimental  Philofophy:  f 

By  this  inftrument  the  elongation  of  rod?  of  feveral  forts  of  metals  by 
the  approach  of  a  certain  number  of  flames  of  a  fpirit-lamp,  and  likewife 
their  as  fuddeh  contradlion,  dn  the  extinguifhing  one  or  more  of  thofe 
flames,  is  rendered  fenfible  to  the  eye :  which  fufliciently  evidences  the 
matter  of  fadl,  hcnd  puts  it  beyond  all  doubt.  : 

From  the  above-mentioned  property  of  bodies  contradling  and  ex¬ 
panding  in  cold  and  heat*  have  all  Thermometers  been  conftrudled,  that 
have  ever  been  made  ufe  of  in  order  to  obferve  and  compare  the  different 
degrees  of  heat,  either  in  oiir  atmofphere,  or  in  other  bodies.  The  moil 
Ample  and  moft  fenfible  of  any  is  that  aereal  Thermometer  defcribed  by' 
Mr  Boyle\  in  his  New  Experiments  and3  Obfervations  touching  cold, 
Lond.  1683.  4 to.  p.  39.  It  confifts  of  a  glafs  bubble,  with  4  very  flen- 
der  ftem  not  bigger  than  a  raven’s  quill.  The  bubble  is  left  full  of  air, 
and  a  few  drops  of  water  being  conveyed  into  the  flem  in  an  etecl  po- 
fition,  will  there  remain  fufpended  to  a  certain  height ;  but,  by  the  leaft 
addition  of  heat,  the  air  in  the  bubble  expanding  will  pufh  the  w’atet  up 
higher-,  or,  by  the  approach  of  cold,  the  air  contradling,  the  water 
will  fall  lower  in  the  ftem.  This  inftrument  may  be  of  ufe  in  fmall  de¬ 
grees  of  heat,  and  in  cold,  till  the  water  begins  to  freeze,  when  it  be¬ 
comes  ufelefs. 

The  next  in  order  of  fenfibility  is  that  firft  invented  by  Cornelius< 
Drebbelius  of  Alcmar ,  and  improved  by  Boerhaave  |].  It  confifts  of  an 
hollow  glafs  lens  joined  to  a  ftem  of  a  larger  fize  than  in  the  preceding, 
and  a  bafon  'into  which  the  end  of  the  ftem  is  inverted.  The  air  in  the 
/w  muft  be  fo  much  rarefied,  that  the  ftem  being  inverted  into  a  tinged 
liquor  in  the  bafon,  the  liquor  will  rife  up  fome  way  in  the  ftem  f  theh, 
by  the  application  of  heat  to  the  lens,  the  liquor  in  the  ftem  will  be  pufh- 
cd  down,  and  by  cold  the  liquor  will  rife  up.  This  inftrument  will  give 
notice  of  the  fmalleft  changes  in  the  air  ;  but  it  cannot  be  imrnerfed  into 
any  liquid  for  chemical  experiments,  unlefs  the  ftem  were  made  much 
longer,  and  bent  downward  in  form  of  a  fyphon  :  but  even  then  it  would 
be  very  unhandy,  and,  like  the  preceding,  it  would  never  ferve  for  any  de¬ 
gree  below  what  would  freeze  the  liquor  made  ufe  of,  nor  for  any  above 
what  would  force  out  the  confined  air  through  the  liquor  in  the  bafon.  Be- 
fides,  both  thefe  inftruments,  being  fubjedt  to  the  preflure  of  the  atmo- 

.  *  This  inftrument  hath  fince  been  greatly  improved  by  Mr  John  Ellicot ,  F.  R.  S, 

•f-  Vol.  I.  p.  421. 

|j  See  his  Chmijlry,  Tom.  I.  p.  152,  153. 
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fphere,  .are, not  proper,  without  comparing  the  Barometer  at  the  fame 
ume,  ta  determine  the  degrees  of  heat  at  a  -great  diftance  -of  time  be- 

tween  each  experiment:,;, .  .  -  -id  u  m 

The  moft  ufuai  fort  of  Thermometers  is  that  defcribed  in  the  account 
of  the  experiments  by  the  Academy  of  Cemento  ;  which  being  the  common 
ones,,  made  of  fpiric  .  of  wine  tinged,  ,  it  is  needlefs  to  defcribe.  ,  Th§ 
bounds  of  the  degrees  of  heat  which  thefe  will  meafure,  and  which  is 
commonly  called  the  range  of  the  in ft.ru ment,  are  from  the  degree  which 
f  reezes  ipirit  of  wine,  up  to  that  which  makes  it  boil.  The  fpirit  Ther¬ 
mometers,  commonly  made  here  in  London ,, .  are  fo  graduated,  that  when 
the  fpirit  is, rarefied  to  the  degree 

iy  known  in  our  climate  of  51°-  N.  Lat.  can  raife  it,  there  is  placed 
the  mark  o.  or  degree  of  no.  co’ld.  Some  few  are  marked  ip  or  20 
above  this,  if  they  aredefigned  to  be  ufed  in  hotter  climates ;  but  all  are 
graduated  downwards  from  this :  fo  that  the  45 °.  is  the  point  of  tem¬ 
perate,  and  65T  is  the  point  of  freezing,  and  ioo°.  is  placed  juft 
above'  ifje  ball.  '  But  the  mpft  accurate  fpirit  Thermometers  are  thole 
lately  made  by  M.  Reaumur,  he  hath  taken  a  great  deal  of  pains,  and  ufed 
great  ex, adfnefs,  in  fixingthe  certain  points  of  freezing  of  water,  ofteitv* 
perate  air,  and  boiling  water.  He  determines  the  freezing  point,  by 
leaving  his  Thermometer  a  confiderable  time  in  water,  into  which  is  put 
a  good  Heal,  of  ice,  at  a. time  when  the  water  would  not  freeze  of  itfelf ; 
and  this  he  marks  p.  or  the  degree  of  no  heat  j  and  his  fcale  is  marked 
with  numbers  running  downwards  from  o.  meafuring  -the  degrees  of 
cold,  and  upwards  meafuring  the  degrees  of  heat :  at  -io~  upwards  he 
marks  the  point  of  temperate,  which  he  determines  by  placing  his  ihv 
ftrument  in  a  fubterranpan  cayern,  which  is  neither  affedted  by  froft  nor 
funfhine,  but  is  obferved  to  keep  an  equable  temperature  all  the  year 
round  ;  fuch  as  deep,  cellars  and  wine  vaults  commonly  do.  In  boiling 
water  he  .finds  that  his  Thermometer  rifes  to  his  80th  divifion,  *  or  8o°% 
which  are  formed  by  dividing  the  fpirit  when  condenfed  to  the  freezing 
poinf,  iqto  1000  equal,  parts  f  fo  that,  with  the  heat  which  makes  water 
boil,  the  fpirit  is  expanded  only  -r-lTo,.  more  than  with  the  cold  which 
freezes  water.  *5  . .  .  ...  »  vr  -.r  .q  fs ■  \  tom 

Thefe  fpirit  Thermometers  are  of  ufe  in  experiments  where  fomewhat 
greater  cold  than  the  freezing  of  water  js  required  ;  but  they  can  never 
be  of  ufe  in  any  degrees  of  heat  beyond  the  boiling  of  the  fpirit  itfelf  5 
becaufe  it  then  becomes  volatile,  or  riles  up  in  fteam,  and  not  only  ex¬ 
pands  no  more,  but  likewife  the  quantity  is  diminifhed  by  the  particles 
which  fly  up  from  the  furface  of  the  liquor,  and  are  fufpended  in  the  top 
of  the  tube.  .  .  r 


i  i  i 


*  Bat,  with  fubmiflion  to  fo  great  a  man,  I  cannot  apprehend  that  his  Thermometers, 
when  the  fpirits  are  railed  lup  to  80  do  mark  any  greater  degree  of  heat  than  their  own 
fpecifk  boiling  heat,  which,  if  they  are  alcohol ,  or  the  moft  re&ified- fpirits,  anfwer  to 
174.  of  Fahrenheit' s  fcale  ;  if  of  the  ftrength  of  common  brandy  to  190. 


Many 
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Many  have  filled  their  Thermometers  with  various  forts  of  oils  •*  :  thefe 
indeed  will  meafure  many  degrees  above  the  boiling  of  water,  till  they 
boil  themfelves,  and  then  they  have  the  fame  defeCt  as  the  fpirit  ones 
juft  mentioned,  which  is  the  liquor  lofmg  of  it’s  bulk  by  evaporation  ; 
and  they  congeal  much  fooner  than  water,  and  fo  are  ufelefs  in  meafur- 
ing  any  degrees  of  cold. 

The  moft  ufeful  inftruments,  as  they  comprehend  the  Jargeft  range, 
are  the  mercurial  Thermometers,  which  were  brought  into  ufe  by  that 
ingenious  artificer  Fahrenheit .  But,  to  do  juftice  to  a  moft  worthy  Mem¬ 
ber  of  the  R.  See.  Dr  FIMliy,  he  firft  gave  the  hint,  and  even  propofed 
the  making  Thermometers  of  quickfilver  long  before  Fahrenheit's  time. 
However,  Fahrenheit  deferves  thanks  from  the  world  for  having  brought 
thefe  inftruments  into  ufe,  becaufe  they  will  meafure  the  greateft  degrees  * 
of  cold  yet  known  ;  for  no  cold  hitherto  obferved  hath  been  able  to 
freeze  or  render  mercury  folid  :  and  in  meafuring  heat,  they  go  far  be¬ 
yond  boiling  water,  even  beyond  the  melting  of  tin  or  lead.  Fahrenheit 
begins  his  fcale  from  o.  the  point  to  which  the  mercury  hath  been  ob¬ 
ferved  to  fall  by  the  greateft  cold  in  YJland\  and  computes,  that  the  mer¬ 
cury  then  ft  occupies  1 1 12  4  parts.  This  is  his  point  of  no  heat.  Then  , 
reckoning  upwards  from  this,  he  finds  that  when  the  mercury  is  rarefied 
only  3  2  parts  or  degrees  more,  common  water  juft  begins  to  freeze  :  in  a 
temperate  air  it  will  rife  to  about  60.  The  moft  fultry  funfhine  feldom 
raifes  it  to  90  •,  the  heat  of  an  animal  body  to  96  ;  the  boiling  of  alco¬ 
hol  to  174  v  the  boiling  of  water  to  212  \  and  before  the  mercury  itfelf 
boils,  it  will  rife  to  600. 

I  cannot  here  forbear  giving  an  abftraCt  of  a  very  curious  and  furprifing 
experiment  ofi  Fahrenheit' concerning  the  artificial  production  of  cold, 
as  it  is  related  by  Boerhaave  in  his  Chetniftry.  Fahrenheit  had  a  mercurial 
Thermometer  made  with  fo  long  a  Item,  that  he  could  carry  down  the 
fcale  76  parts  or  degrees  below  o.  With  this  inftrument  he  found, 
that  cold  might  be  produced  by  gradually  pouring  fpirit  of  nitre 
upon  powdered  ice,  till  the  mercury  would  fubfide  to  40°  below  o* 
that  is  720  II  lower  than  the  cold  which  freezes  common  water. 
Boerhave ,  in.  his  Chemifiry ,  %*  mentions  a  very  pretty  way  of  deter¬ 
mining  the  freezing  point:  he  advifes  to  hang,  the  Thermometer 
free  in  the  open  air,  not  againft  any  wall  or  building ;  and  near  it 
you  muft  hang  a  piece  of  very  fine  linen  or  muflin  juft  dipped  in  clean 
water:  when  this  begins  to  grow  ftiff  you  will  find  the  mercury,  ftand 
at  about  the  33d  degree  ;  and  it  will  alfo  ftand  at  the  fame  height  when  an 
hoar  froft  appears  upon  the  ground  ;  which  he  looks  upon  as  a  certain 
fign  of  the  beginning  of  freezing. 

*  See  Dr  Martin  $  Effays  Med.  &  Phi l of  p.  225.  Sir  I.  Newton's  Thermometer  k 
made  of  linfeed  Oil.  See  his  Scale  of  Heat,  Vol.  IV.  P.  ii.  §.  1. 

4  See  Boerh.  Chem.  Tom.  I.  p .  174 

||  But  what  is  this  to  the  marvellous  natural  cold  of  Siberia ,  120°.  below  O?  See  the. 
preface  to  Gmelin  s  Flora  Siberica,  Petr  op.  1 747.  4  to. 

*m*  Tom.  I.  p.  161. 
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Having  thus  given  an  account  of  the  feveral  forts  of  Thermometers 
hitherto ufed,  and  what  degrees  of  heat  they  are  proper  to  meafure, 
we  find  none  of  them  capable  of  meafuring  the  greater  degrees  of 
heat,  which  are  the  molt  commonly  made  ufe  of  by  the  Chemifts 
in  many  of  their  operations.  Befides,  all  the  above  inftruments,  being 
made  of  glafs,  are  eafily  broken  by  accidents,  and  as  liable  to  crack 
of  themfelves,  by  being  taken  out  of  a  great  heat,  and  too  fuddenly 
expofed  to  cold.  I  therefore  confidered  whether  the  above-mentioned 
property  of  folids,  and  efpecially  of  metals  contracting  with  cold, 
and  exapnding  with  heat,  might  not  be  applied  to  the  conftruction  of 
an  inftrument  capable  of  meafuring  all  degrees  even  of  the  great- 
eft  cold,  as  well  as  the  greateft  heat,  to  the  melting  copper  or  iron, 
which  require  more  heat  than  any  other  metals  to  melt  them.  Altho’  the 
alterations  in  metals  are  but  fmalf,  in  refped  of  thofe  in  fpirits, 
or  even  mercury ,  yet  it  being  found,  that  iron,  e.  g.  becomes  -L.  longer  * 
when  red-hot,  than  when  ol  its  natural  temperature  •,  and  Dr  Derham , 
in  his  laft  paper  read  before  the  Royal  Society  concerning  the  vibration 
o t  pendulums i  fays,  that  a  rod  39.  -Ao* 6  inches  long,  becomes —inch 
longer  than  its  natural  dimenfions  in  temperate  air,  by  being  expofed 
to  heat  equal  to  that  of  an  human  body  *,  -Ar&  inch  longer  in  hot 
funfhine;  that  it  was  ^  or  4  inch  longer  than  its  natural  ftate,  by  being 
heated  in  a  flaming  heat  •,  that  it  became  fhorter  than  its  natural 
length  by  being  quenched  in  cold  water  ;  and  ftill  x-|-o  fhorter,  by  being 
put  into  a  mixture  of  fait  and  fnow.  From  which  experiments  one  may 
conclude,  that  from  Fahrenheit's  cold  of  40  below  o.  to  the  greateft 
heat  iron  can  bear  without  melting,  a  rod  of  3  feet  long  will  have  about 
4  inch  increafe  ;  which  increafe  of  length  will  be  range  enough 
to  make  all  the  intermediate  degrees  obfervable  upon  an  inftrument. 

Suppofe  in  Fig,  1 8  A B  a  rod  of  iron  at  its  natural  length  by  the  heat 
of  the  atmofphere,  placed  upright  upon  one  end  ;  upon  the  point  of 
that  refts  a  bar  CD  moveable  on  an  axis  at  a\  and  that,  by  making 
a  Are  about  the  end  B  of  the  rod,  till  it  is  juft  ready  to  melt,  the  rod 
will  increafe  in  length  Ab ,  and  confequently  pufti  the  bar  into  the 
fttuation  c  d.  Now  it  is  obvious  to  any  one  who  underftands  ever 
lo  little  of  Mechanics,  that  tho’  the  elongation  of  the  rod  Ab  be  even 
fcarce  perceptible  to  the  eye,  yet  if  upon  the  bar  CD  the  diftance  a  A 
from  the  axis  to  the  place  where  the  rod  BA  pufhes  againft  it  be  very 
fmall,  and  the  other  part  of  the  bar  aD  very  long,  the  arch  D  d  may 
be  increafed  at  pleafure,  fo  as  to  bear  to  be  divided  into  any  number 
of  divifions  that  fhall  be  found  neceftary  :  for  the  arch  D  d  will  always 
be  to  the  arch  Cc  in  the  fame  proportion  as  the  diftance  Da  is  to  a  C; 
and  likewife  the  chords  of  thefe  arches  D  d  and  Ab  will  be  in  the  fame 
proportion  •,  2,  is  the  fitutation  of  the  lever  on  the  level  9  and  if  it 

% 

*  Vide  Sturm.  Cell. 
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be  found  inconvenient  to  make  the  arm  aD  fo  long,  as  to  make  very 
minute  alterations  in  the  length  of  the  rod  AB  eafily  obfervable,  this 
inconveniency  may  be  readily  removed  by  having  a  fecond  bar  EF\ 
turning  on  the  axis^*,  whofe  arm  g  E  bearing  up  againd  the  extremity 
D  of  the  firft  bar  or  lever,  will  rife  with  it,  or  be  prefifed  down  by  it  *, 
and  the  other  arm  g  F  being  lengthened  at  pJeafure,  the  arch  Ff  will  be 
as  large  as'  you  find  convenient  or  even  a  third  and  fourth  lever  may 
be  added. 

When  I  fird  defigned  to  have  an  indrument  condrudted  anfwering 
to  the  foregoing  principles  of  Fig.  18.  I  drew  a  figure  of  it,  wherein 
I  propofed  the  lever  AD  to  have  terminated  in  two  arches  of  circles 
made  out  of  one  piece  of  brafs  ;  the  fmaller  arch  formed  on  the 
radius  a  A  to  be  loaded  with  a  quantity  of  metal  diffident  to  overcome  ail 
the  fridion  of  the  feverai  parts,  fo  as  to  prefs  down  with  a  con- 
fiderable  weight,  and  always  to  red  upon  the  point  A  of  the  upright 
rod  AB  ;  at  a  the  axis,  on  which  they  were  to  turn  ;  and  the  larger 
arch  formed  on  the  radius  aD ,  was  propofed  to  be  a  fextant,  the  out¬ 
ward  edge  of  which  was  to  be  toothed,  which  teeth  were  to  play  in¬ 
to  the  teeth  of  a  fmall  brafs  wheel  carrying  a  deel  index  like  the  mi¬ 
nute-hand  of  a  clock,  which  fmall  wheel  with  the  hand  was  to  make 
one  revolution  nearly  by  the  utmod  rife  and  fall  of  the  fextant  at  D  *, 
or,  indead  of  teeth,  I  propofed  a  piece  of  a  watch-chain  to  be  fadened 
to  the  upper  limb  of  the  fextant,  and  fo  to  be  brought  downwards, 
and  paffing  nearly  round  the  fmall  wheel  in  one  groove,  to  be  fadened 
to  it:  in  another  groove  in  this  fmall  wheel  was  another  piece  of 
watch-chain  to  be  fadened,  which,  being  pafifed  contrary  wife  round 
the  faid  wheel,  was  to  have  a  weight  hung  to  it  that  would  be  a 
counterpoife  to  the  fextant ;  but,  upon  confulting  my  two  ingenious 
friends  Mr  G.  Graham  and  Mr  John  Fllicot ,  they  each  of  them  per- 
fuaded  me  to  lay  afide  that  more  complexed  condrucdion,  and  to  have 
the  indrument  made  in  the  plain  and  fimple  manner  in  which  Mr 
Jackfon  executed  it  for  me  in  the  year  1736,  as  is  reprefented  in  Fig.  19, 
and  20. 

Fig .  19.  AB  a  round  rod  of  deel  or  brafs  f  of  an  inch  thick,  and  3  feet  rbeJefcripthn 
1  inch  long  :  when  the  rod  is  of  brafs  3  feet  long,  the  point  A  mud  of  the  infiru - 
be  of  deel  1  inch  long,  to  prevent  its  wearing  away,  or  lofing  its  ment- 
point  ;  which  conical  point  is  made  to  fcrew  on  and  off.  11 1S  I9* 

I  had  the  fird  rods  made  1  *-  inch  thick  at  B ,  and  of  the  fame  thick- 
nefs  6  inches  up ;  but  I  found  inconveniences  from  that  form,  and  that 
a  rod  all  of  a  fize  was  better. 

CD,  c  d,  are  two  iron  fupporters,  joined  by  a  flatcrofs  bar  at  bottom 
D  d  two  inches  long,  in  the  middle  of  which  is  a  point  4  inch  high 
under  B ,  which  goes  into  an  hole  at  the  bottom  of  the  rod  i?,  and 
ferves  to  keep  the  rod  in  its  place  at  bottom,  as  the  crofs  bar  **  hav¬ 
ing  an  hole  in  it,  thro5  which  the  rodpafifes,  does  in  the  middle  or  about  4 
up  the  fupporters,  and  the  point  A  goes  into  a  fmall  hole  in  the  under 
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fide  of  the  lever  ;  all  which  keep  the  upright  rod  firm  and  fteady  in  its 
place.  The  iron  fupporters  are  fiat,  or  parallel  to  the  front  of  the 
machine  from  C  to  X  and  c  to  x,  where  they  are  twilled  half-round, 
fo  that  the  lower  parts  ID,  x  d  itand  at  right  angles  with  the  upper 
parts.  This  contrivance  gives  the  freer  accefs  to  the  rod  for  the. 
fand  or  fluid  into  which  the  machine  is  fet  to  meafure  the  heat  of  it,  the 
fupporters  (landing  2  inches  afunder  at  D  d and  that  the  degrees  of 
heat  may  be  compared  uniformly  in  different  experiments,  the  bot¬ 
tom  of  the  rod  muff  always  be  immerfed  to  the  fame  height  in  the 
matter  to  be  examined  ;  and  therefore  I  make  a  mark,  a  final  1  furrow  + 
quite  round  the  rod,  1 4  inch  from  the  bottom  B.  For  the  deeper  the  rod 
is  immerfed  into  any  matter,  it  will  be  lengthened  the  more  by  the 
fame  degree  of  heat. 

E  the  lever,  which  turns  upon  an  axis  G.  At  F  is  faftened  a 
firing,  which,  pafting  twice  round  the  fmall  pulley  H ,  has  a  weight  /, 
hanging  to  the  other  end  of  it,  of  about  half  a  pound,  being  enough 
to  keep  the  firing  always  ftretched.  At  the  other  end  E  of  the  lever  is 
hung  another  weight  Z,  which  muft  be  heavy  enough  not  only  to 
counter-balance  the  longer  arm  GF,  but  prefs  down  upon  the  point 
A  with  a  weight  fufficient  to  keep  it  fteady. 

MNO ,  is  the  back  part  of  the  plate,  like  the  dial-plate  of  a  clock 
made  of  brafs.  See  the  front  of  it  at  Fig.  20, 

The  pulley  H turns  upon  an  axis  C  in  Fig.  3.  which  goes  thro5  the 
plate,  and  on  the  other  fide  or  front  of  the  dial-plate  carries  a  hand  or 
index  A  B  in  Fig.  20. 

JV.  B.  G  being  the  Fulcrum  of  the  lever,  the  diftance  GA  being  very 
fmall,  and  the  diftance  GF  being  very  great,  the  fmalleft  motion 
at  A  will  produce  a  very  great  one  at  F,  and  therefore  the  index  will 
turn  very  fenfibly  upon  the  plate. 

The  proportions  of  the  rod  and  lever  are  difcretionary ;  my  rods 
both  of  fteel  and  brafs  are  3  Feet  long  in  one  folid  piece,  but  they  have 
each  a  point  or  cone  of  fteel  1  inch  high,  that  fcrews  upon  the  top  at  A. 
The  lever  has  4  inches  from  E  to  A>  1  -pinch  from  A  to  G,  and  12  inches 
from  G  to  F\  the  diftance  of  G  above  c  is  1  ^  inch,  the  brafs  pulley 
H  is  4  inch  diameter ;  all  the  other  parts  of  the  machine  are  of  oak* 
The  main  fupport  or  pillar  P ^  is  1  inch  fquare,  24  feet  high,  and 
at  bottom  is  let  thro’  a  groove  at  i^made  in  a  great  heavy  block  or  pe- 
deftal  of  wood  R  S.  In  this  groove  the  pillar  may  be  raifed  higher  or 
lower,  in  order  to  adjuft  the  height  of  the  pillar  to  the  fituation,  whic^k 
the  bottom  of  the  rod  AB  may  require  in  different  experiments  ^  and 
it  is  to  be  fixed  in  that  place  by  a  fcrew  at  F,  which  goes  thro’  the 
front  of  the  block,  and  preffes  againft  the  bottom  of  the  pillar. 

Fig.  20.  reprefents  the  dial-plate ,  or  front  of  the  plate  marked  MNO: 
in  Fig.  19.  it  is  a  plate  of  brafs,  with  ftrong  paper  glued  upon  it 
2 lid  may  be  of  what  fize  you  pleafe  y  mine  is  1 1  inches  over. 

AB 
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AB  is  the  hand  or  index  *  which  dips  on  very  diff  upon  the  axis' 
that  carries  the  pulley  H  in  Fig .  19.  The  outer  circle  is  to  be  kit 
wide  enough  to  contain  the  chemical  characters  or  marks  which  are 
to  be  made  upon  it,  the  arch  DE  contains ’the  divifions  of  Fah¬ 
renheit's  mercurial  Thermometer  ;  the  arch  FG  thofe  of  Reaumur y  or 
the  fpirit  of  wine  Thermometer. 

In  order  to  adjuft  this  indrument  for  ufe  I  place  the  bottom  of  the 
rod  B  in  Fig.  19.  immerfed  up  to  the  mark T  in  cold  river  or  rain¬ 
water,  in  a  veil'd  proper  to  be  fet  over  the  fire  •,  and  when  it  has 
boiled  for  -i  of  an  hour,  I  turn  the  index  AB  in  Fig.  20.  till  it  (lands 
in  the  horizontal  pofition,  as  at  B ,  being  the  point  of  boiling-hot  water, 
and  which  anfwers  to  divifion  212  on  Fahrenheit's  arch.  I  then  take  itout 
of  the  water,  and  dry  it,  by  holding  it  a  little  over  the  fire  :  and  now  great 
care  mud  be  taken,  that  nothing  alters  the  fituation  of  the  index  upon  the 
axis  ;  even  a  nut  to  fcrew  on  upon  the  axis  at  C  may  be  the  bed  to  keep  it 
fixed.  If  the  indrument  be  left  to  cool  in  the  air,  the  index  will  fall  below 
B ,  (hewing  the  degrees  of  cold,  or  lefs  heat  than  boiling  water  ;  and  if 
put  into  melting  tin,  lead,  &c.  it  will1  (hew  the  degrees  of  heat  above 
boiling  water.  A  brafs  rod  will  ferve  for  an  indrument  to  meafure 
the  greated  degrees  of  cold,  and  all  the  degrees  of  heat,  to  the  melt¬ 
ing  of  filver  or  gold  ;  but  if  you  have  a  mind  to  make  one  to  mea¬ 
fure  greater  degrees  of  heat,  the  rod  mud  be  of  deel,  or  the  fined 
iron.  A  rod  of  brafs,  according  to  Dr  Mujjchenbroeck' s  experiments, 
l.  c.  was  found  to  lengthen  377,  when  one  of  iron  lengthened  only 
230  parts.  An  iron  rod,  being  regulated  by  boiling  water,  as  above 
directed,  will  meafure  not  only  the  heat  of  melted  tin  and  lead,  but 
of  filver,  gold,  and  copper,  and  will  even  (hew  the  degree  when  iron 
itfelf  begins  to  melt,  which  will  be  the  greated  degree  of  elongation 
of  the  rod  jud  before  the  bottom  of  it  runs;  and  I  imagine,  that  an 
indrument  may  be  condrudled  with  fupporters,  and  a  rod  made  of 
tobacco-pipe-clay,  which, «  being  regulated  by  boiling  mercury  (for 
it  mud  never  touch  water,)  may  be  adapted  to  meafure  dill  greater 
degrees  of  heat,  till  the  materials  themfelves  melt  into  glafs. 

I  (hould  advife,  that  not  only  the  fcale  of  this  fort  of  Thermometer, 
but  likewife  of  all  others,  be  determined  by  experiments,  without 
regarding  any  equality  as  to  meafure  between  the  divifions,  and  that 
in  every  individual  that  (hall  be  made  ;  for  a  difference  in  the  length 
and  thicknefs  of  the  rods  in  this  fort  will  make  a  difference  in  the  fcale, 
as  much  or  more  than  the  inequality  in  the  cavity  of  the  dem,  or  glafs 
tube  of  other  Thermometers,  which  can  never  be  jud,  if  applied  to 
a  fcale  whofe  divifions  are  made  equal;  unlefs  the  cavity  of  the  dem, 
be  perfectly  equal ;  which  it  is  impofiible  for  any  workman  to  under¬ 
take  to  do,  and  which  is  very  feldom,  if  ever,  hit  on  by  chance.  There¬ 
fore  in  thefe  indruments,  let  the  point  B  in  Fig.  20.  or  the  horizontal  pofi¬ 
tion  of  the  index,  be  the  fituation  of  the  index  when  the  rod  has  dood  -4  of 
an  hour  in  boiling  water ;  there  mark  v  boiling  on  the  outer  circle  ;  on 
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Fahrenheit's  arch  mark  212.  then  fet  your  machine  up  to  the  mark  -f- 
into  melting  tin,  which  is  the  metal  that  melts  eafieft.  When  the  rod  is 
arrived  to  its  greateft  elongation  in  that  metal,  infcribe  the  chara&er  U 
on  the  outer  circle  }  do  the  like  with  lead,  and  fet  the  character  h  at  it. 
At  the  boiling  of  mercury  put  the  mark  £ ,  and  on  Fahrenheit's  arch 
mark  600.  the  utmoft  extent  his  mercurial  inftruments  can  meafure  : 
Then  proceed  to  the  melting  of  filver,  and  fet  the  mark  D  ;  at  the 
melting  of  gold  place  the  mark  ©  *,  at  the  melting  of  copper  place  the 
mark  ?  ;  at  the  melting  of  iron  place  the  mark  $ ,  the  moil  difficult  to 
melt  of  all  metals. 

As  the  divifions  pointed  out  by  the  index  will  be  different  with  rods 
of  different  metals  or  fubftances,  you  may  make  different  circles  upon 
the  plate  for  the  range  of  the  different  rods,  and  mark  them  ;  the  iron 
rod,  the  brafs  rod,  the  clay  rod ;  and  fet  the  feveral  marks  above  fpe- 
ci fied  upon  each  circle  apart ;  or  you  may,  to  avoid  confufion,  have  a 
different  inffrument  for  each  kind  of  rod. 

Being  obliged  to  take  down  my  athanor  and  wind-furnace,  upon  re¬ 
moving  twice  to  different  houfes,  and  not  having  rebuilt  them  where 
I  now  live,  I  have  not  had  opportunities  yet  of  fixing  the  fcale  of  my 
own  inffrument,  which  was  one  realon  why  I  did  not  publifh  an  account 
of  my  invention  fooner  ;  for  I  hope  hereafter  to  be  able  to  compare  the 
degrees  of  heat  neceffary  for  the  melting  of  each  metal,  and  to  deter¬ 
mine  the  queftion  whether  metals  in  the  higheft  degree  of  fufion,  are 
fufceptible  of  greater  degrees  of  heat  by  increafing  the  fire,  as  water 
thoroughly  boiling  can  never  be  made  hotter  nor  did  I  intend  to  have 
publifhed  any  defcription  of  this  inffrument  till  I  had  compleated  tables 
of  the  degrees  of  cold  and  heat,  from  Fahrenheit's  experiment  of  cold 
produced  by  art  40  degrees  below  o  to  the  heat  of  melting  iron. 

According  to  Fahrenheit's  fcale,  the  heat  of  the  ftrongeft  funfhine  is 
at  about  80.  Spirit  of  wine  boils  at  176.  Water  at  212.  the  lixivium  of 
fait  of  tartar  at  240.  Spirit  of  nitre  at  242.  Oil  of  vitriol  at  54 6.  Quick- 
filver  at  600  *. 

As  all  chemical  digeffions,  where  an  equable  heat  is  to  be  continued 
for  fome  time  together,  will  come  in  between  hot  funfhine  and  the 
boiling  of  quickhlver,  a  Thermofcope  of  that  range  will  be  fufficient  for 
common  uies ;  and  therefore  one  fitted  with  a  brals  rod  will  anfwer 
thefe  purpofes. 

In  large  furnaces  for  running  down  ores,  or  melting  great  quantities 
of  metal  together,  it  is  not  poffible  to  place  fuch  an  inffrument  j  but 
then  in  lead  and  tin  there  may  be  fmall  outlets  contrived,  into  which 
fome  of  the  melted  metal  may  be  permitted  to  flow,  and  remain  in  con¬ 
tact  with  the  fame  body  of  metal  within,  where  the  inffrument  may  be 
placed  *,  and  for  placing  a  Thermofcope  in  iron,  copper,  or  glafs  fur- 


*  See  Auguftin,  Grifchow  Thermometria  comparata  accuratius ,  har?nonica.  Berolinf 
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naces,  there  may  be  a  place  contrived,  which  fhall  not  open  intq  the 
furnace,  but  have  the  thicknefs  of  a  ftone  or  brick Jeft  between,  upon 
which  the  inftrument  may  be  placed  ;  and  tho’  in  fuch  a  fituation  it  will 
not  meafure  the  adtual  heat  within  the  furnace,  it  will  always  give  the 
relative  or  comparative  heat  in  the  like  circumftances  at  different  times, 
and  fo  fhew  us  how  to  regulate  the  heat  within. 

Although  a  Chemift  fhall  have  one  of  thefe  inftruments  to  meafure 
the  heat,  he  fhall  have  ufed  in  any  experiment,  and  have  noted  down 
the  feveral  degrees  made  ufe  of,  and  the  time  each  lafled,  he  ftill  la¬ 
bours  under  another  difficulty,  which  is  the  not  being  able  to  command 
any  required  heat,  and  that  it  fhall  laft  a  certain  required  time,  unlefs 
it  be  below  that  of  boiling  water,  which  may  be  procured  and  continued 
by  various  contrivances  of  lamps,  either  of  fpirits,  or  of  oil  *,  but  how 
to  continue  a  fire  for  12  or  24  hours  together,  without  attendance, 
which  fhall  continually  keep  quickfilver  boiling,  lead  in  fufion,  or  may 
be  let  down  fo  low  as  not  to  exceed  the  heat  of  funfhine,  and  then  be 
raifed  again,  and  that  without  letting  out  the  fire,  or  moving  the  veffels, 
may  feem  almofl  impradticable  ;  but  by  an  improvement  of  the  furnace 
the  antient  Chemiffs  called  their  athanor ,  I  hope  to  fucceed  in  it,  which 
may  be  the  fubjedt  of  another  paper. 

The  Rev.  Stephen  Hales ,  D.  D.  upon  hearing  the  minutes  of  my 
paper  delivered  in  to. the  R.  Soc.  on  May  8.  1735.  read  upon  the  T'hurf- 
day  following,  defired  me  to  lend  him  the  original  for  fome  days,  tel¬ 
ling  me  he  had  fome  thoughts  of  making  a  Thermofcope  with  a  rod  of 
lead.  After  a  few  days  he  returned  me  my  paper,  with  the  following 
obliging  letter,  and  kind  remarks. 

SIR , 

1H  A  V  E  read  over  your  Hhermometrical  Hr  aft  with  fatisfadtion, 
and  believe  it  will  be  of  good  ufe.  The  want  of  afeertaining  the 
degrees  of  heat  and  cold  is  a  great  and  important  defideratum  in  Experi¬ 
mental  Philofophy. 

What  I  intended  to  do  was  only  this,  viz .  to  get  a  leaden  wire,  of 
fuch  a  fize  and  ftrength  as  to  bear  it’s  own  weight,  to  have  it  as  long 
as  the  longeft  gun-barrel  I  could  procure,  and  to  have  it  fuftain  a  lever 
as  you  have  done  •,  then  to  pour  boiling  water  into  the  barrel,  for  a 
long  time,  till  the  lever  rifes  no  more ;  the  water  to  have  vent  at  the 
bottom,  yet  fo  as  to  have  the  gun- barrel  always  full  of  water  the  breech - 
pin  to  be  out,  and  the  leaden  rod  to  reft  on  a  piece  of  wood  let  upright, 
according  to  the  courfe  of  it’s  fibres,  not  fideways. 

To  give  at  the  fame  time  to  a  mercurial  Thermometer  the  heat  of 
boiling  water.  Then  to  take  the  freezing  point  of  the  leaden  and  metr 
curial  Thermometers  ;  and  afterwards  to  graduate  all  the  intermediate 
degrees,  from  the  mercurial  Thermometer  upon  the  leaden  Thermome¬ 
ter,  as  they  occur.  Thus  a  ftandard  Thermometer  may  be  made  to 
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graduate  others  by  ;  but  I  will  not  now  fet  about  it,  fince  you  have  un¬ 
dertaken  the  fubjedi. 


His  Remarks  on  the  foregoing  Paper. 

i.  thermometers  mud  be  of  excellent  ufe  in  garden-doves  •,  but  fo¬ 
reign  plants  muft  not  be  kept  in  an  equal  degree  of  heat  in  doves,  to 
that  of  their  native  country  ;  viz.  becaufe  they  cannot  bear  as  great  a 
heat  in  a  confined  clofe  air,  as  in  an  open  free  air.  I  have  been  told  of 
coffee-trees  being  killed  here  in  England  by  this  midake  :  fueh  plants 
mud  doubtlefs  be  kept  warm  *,  but  not  fo  warm  as  in  their  native 


country. 

2.  [All  folid  bodies  are  obferved  to  contract  with  cold ]  I  have  found 
that  wood  does  not  contract  or  dilate  lengthways  with  heat  or  cold.  I 
am  told  that  Mr  G.  Graham  [is  about  making]  this  experiment,  as  I 
am  alfo,  in  order  to  regulate  pendulums. 

3.  I  fear  that  Boerhaave'' s  wet  linen,  which  is  fo  thin,  may  begin  to 
freeze  before  all  the  mercury  or  fpirit  of  wine  in  the  ball  of  the  Thermo¬ 
meter  has  the  fame  degree  of  cold  :  though  hanging  there  long  before 
and  after  freezing  will  bring  it  pretty  near. 

4.  [A  rod  of  iron  3  feet  long  will  have  about  -f  inch  increafe]  or  f  v 


part. 

A  Letter  from  3*  As  I  know  it  mud  give  you  pleafure,  and,  being  by  you  (as  I 

Maurice  defire  it  may  be  at  their  next  meeting)  communicated  to  the  R.  Soc . 
Johnfon,  Ej\\  may  be  of  fome  credit  to  the  memory  of  the  inventor,  the  late  Mr  Sam . 
Gentlemans  Frotheringh  am ,  a  Grazier  at  Holbeach  in  Elloe  Holland ,  Lincolnjhire ,  and 
Society  at  °f  fome  profit  to  the  maker,  give  me  leave  to  acquaint  you,  that  he 
Spalding,  to  .(Mr  John  Ingram ,  of  thbplace,  Watch-maker  and  White-Smith,  whofe 
James  jurin,  father,  originally  a  Black-Smith  at  Cowbitt ,  and  inventor  of  the  Ma- 
C  c^ne  f°r  cutdng  watch-wheels,  was  alfo  a  mod  accurate  artificer)  having 

London y  ' and  mac^e?  ancfi  at  my  indance  fome  time  fince,  fixed  up  in  our  Mufaum , 
F.  R.S.  \on-  a  metal  Thermometer,  which  we,  on  experience  and  obfervation,  found 
ceminga  Me-  to  anfwer  and  go  truly,  I  propofed  to  the  company,  at  our  lad  meeting 
tallme  l  her-  jn  J)ec.  that  our  Society  fhould  purchafe  it  of  him,  I  fend  you  his  deferip- 
S^^ufeunT  tl0n  t^iereo^  as  entered  from  his  mouth  in  our  minutes,  which  I  trud  may 
0f  that  Socie-  be  agreeable  to  you,  and  the  worthy  members  of  that  illudrious  body,  for 
ty.  No.  485.  which  we  here  have  the  highed  honour :  and  though  Mr  Beridge  (fome 
p.  128.  Jan.  time  a  Watch-maker  at  Bofton)  under  the  fame  inventor’s  diredfion, 
i747-MWmade  and  carriecj  Up  to  town  a  machine  fomewhat  of  this  fort,  which 
jan.  i6§’  feveral  of  your  members  may  have  feen,  yet  I  trud  this  account  may 
1747-8!  Read  not  be  unacceptable. 

Jan.  28.  *  i  fhould  think  it  beft  to  leflen  the  heat  in  ftoves  towards  the  night,  and  fo  to  keep 

E747*  the  plants  expofed  to  lefs  degrees  of  heat  a-nights  than  a- days,  nay  to  vary  the  heat  daily, 

or  to  endeavour  by  art  to  procure  different  degrees  of  heat,  agreeable  to  the  natural  vi- 
ciflitudes  of  the  climate  the  plants  come  from,  having  regard  both  to  the  feafons  of  the 
year,  and  the  ft  ate  of  flowering  or  frudification  of  the  plants  ;  fo  that  the  beft  way  of 
ranging  plants  in  green-houfes  or  ftoves  .is  according  to  the  climates  they  come  from  ;  for 
which  Mr  Sheldrake's  Tables  above-mentioned  muft  be  of  excellent  ufe.  C.  M. 

it 
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It  is  cbmpofed  of  an  upright  ftaff  or  bar  a  of  the  belt  iron,  4  ketA  defeription 
long,  and  1  ~  inch  broad,  having  a  polifned  brafs  bar  of  the  fame  length  «/  the  Metal 
and  width  ferew’d  to  it  before  it,  with  four  (led  ferews,  and  being  aifo  1  h^m<^eirer 
capped  b  with  fteel,  and  thereon  a  lever  c  moving  upon  a  ftud  of  fteel,  Jr  ^c" 
which  communicates  with  another  lefs  lever  d  (alio  upon  a  ftud)  having  Gentlemens 
a  chain  e  at  the  end  of  it,  which  laps  round  an  axis  f,  whereto  the  in- Society  at 
dex  is  fixed,  which  fhews  the  degrees  marked  on  a  femicircular  arch  g  :  Spalding  in 
Under  the  fteel  ferew-heads  there  are  fmall  flits  in  the  brafs  bar  (except 
the  lowermoft  which  is  fixed)  which  admit  of  its  expanding,  whereby 
it  protrudes  and  operates  on  the  ftrft- mentioned  lever,  which  being  railed 
moves  the  lels  lever,  and  thereby  draws  the  chain  which  turns  the  axis 
affixed  to  the  index,  which  fhews  the  degree  of  warmth  of  the  weather 
marked  on  the  femicircular  arch.  At  h  is  a  lerew  thro’  two  ftuds,  to 
draw  the  great  lever  backwards  and  forwards,  as  occafion  may  be  ^  i  is 
a  counter-  balance  to  the  fmall  lever  to  draw  the  hand  back  when  the 
brafs  bar  fhrinks  *. 

4.  It  has  been  often  complained  of,  that  the  theories  we  have  of  the  A  Letter  from 
air  and  weather,  are  fo  imperfedf,  and  that  an  unfinifhed  one,  of  the  the  Rev.  Hen- 
hon.  Mr  Boyle ,  publifhed  fince  his  death,  fhould  be  the  beft  we  yet 
have  ;  perhaps  there  is  equal  reafon  for  complaint,  that  the  Thermo-  M  p  jk’  *  ts 
meter  firft  introduced  into  ufe  in  England  by  the  fame  excellent  philo-  Ejf,  pr.  R.  S. 
fopher,  fhould  be  fo  little  improved  for  more  than  half  a  century,  and  concerning 
be  made  to  ferve  a  not  much  better  purpofe  than  that  of  amufement.  Thermome- 

Forfome  years  paft,  feveral  eminent  philofophers  at  home  and  abroad,  ^fervations^ 
have  applied  themfelves  to  bring  this  inftrument  to  greater  perfection,  0gtpe  wea. 
and  to  render  it  more  ufeful 3  and  among  them  the  great  Sir  I.  Newton  ther.  N°49u 
did  not  think  it  unworthy  his  attention.  It  feems  now  to  be  pretty  ge-  P-  *•  Jan-  Ge¬ 
nerally  agreed,  that  Thermometers  made  with  quickfilver  are  prefera- 
ble  to  all  others 3  that  extravagant  fluids  as  Mr  Boyle  calls  it,  being  moft  x  un’ 
eafily  fufceptible  both  of  heat  and  cold,  and,  when  well  purified,  not  "t 
liable  to  be  obftru&ed  in  its  motion. 

I  had,  by  fome  years  experience,  found  both  the  excellence  of  them,, 
and  the  neceftity  of  keeping  them  in  the  open  fhaded  air,  before  I  met 
with  the  learned  and  curious  eftays  medical  and  philofophicai  of  Dr 
George  Mar  tine ,  in  which  he  fo  much  recommends  their  ufe  3  and  it 

*  In  the  beginning  of  the  year  1735.  I  invented,  and  caufed  to  be  conftrudied,  a 
Thermometer  on  the  fame  principles  as  this  :  I  found  that  a  rod  of  brafs  3  feet  long  was 
fenfibly  aife&ed  by  the  changes  of  heat  of  the  weather,  having  one  expofed  in  my  gar-* 
den  during  the  hard  froft  of  the  winter  1739  and  4°*  And  my  inftrument  was  very 
fenfible  with  either  a  brafs  rod  or  an  iron  rod,  when  the  bottom  of  it  was  placed  in  a, 
fand-heat  for  chemical  ufes  ;  but  I  (hall  refer  the  reader  to  the  preceding  paper,  whereim 
I  have  given  a  full  defeription  of  my  invention,  and  the  reafons  why  I  did  not  publifh  it 
before  ;  tho’  I  have  Ihewn  the  inftrument  to  fcores  of  people  ever  fince  May  1735.  atl(f 
Tent  a  defeription  and  draught  of  it  to  M.  Bujfon,  fuperintendant  of  the  Royal  Pbyfick 
Garden  at  Paris  in  the  year  1744.  in.  order  for  his  laying  k  before  the  Royal  Academy  of 
Sciences  at  Paris . 
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was  no  frn all  fatisfa&ion  to  me,  to  find  that  Gentleman  had  proved, 
by  experiments,  that  quickfiiver  both  heats  and  cools  fafter  than  any 
liquor  we  know  ;  fafter,  I  am  fure  (fays  he),  than  water,  oil,  or  even 
fpirit  6f  wine,  and  never  freezes, 4  by  any  degree  of  cold  hitherto  ob~ 

ferved. 

Might  I  be  indulged  the  liberty,  I  would  embrace  this  opportunity 
of  inviting  fuch  gentlemen,  as  attend  to  this  branch  of  Natural  Philofo- 
phy,  to  confider  what  Dr  Martine  has  faid  to  recommend  the  ufe  of 
Thermometers  made  with  quickfiiver,  and  to  place  them  in  the  open 
air,  guarded  from  the  fun’s  rays  •,  which,  forne  obfervations  I  made  *, 
may  ferve  to  fhew  the  necefilty  of;  efpecially  a  more  remarkable  one, 
lately  made,  which  I  fhall  fubjoin  hereto. 

There  is  another  particular  of  great  importance,  which  I  fear  we  may 
rather  wifh  than  hope  to  fee  made  a  general  practice,  recommended  by 
the  fame  gentleman  ;  that  is,  the  conftrudling  all  Thermometers  with 
one  lcale.  But  if  this  may  not  be  expeded,  certainly  no  Thermome¬ 
ter  lliould  be  made  without  adjufting  two  determinate  and  fufficiently 
diftant  points  of  heat  and  cold  ;  fuch,  for  inftance,  as  thofe  of  boiling 
water,  and  of  water  juft  beginning  to  freeze,  and  the  intervening  fpace 
divided  into  a  convenient  number  of  equal  degrees.  By  this  means  we 
lliould  be  able  to  know  what  is  meant  by  any  fpecified  degrees  of  heat 
or  cold,  and  a  comparifon  might  be  eafily  made  of  the  ftate  of  the  air 
in  diftant  places,  provided  the  inftruments  were  accurately  made. 

Dr  Martine  feems  to  think,  that  the  degree  of  cold  which  caufeth 
water  to  begin  to  freeze,  is  nearly  equal  in  all  places,  whatever  little 
variation  there  may  be  found  in  that  degree  of  heat  which  caufeth  water 
to  boil,  at  different  times,  from  the  different  weight  of  the  atmofphere  : 
So  that  we  may  look  upon  thefe  two  points  as  fufficiently  determinate. 
An  account  of  On  Monday  the  21ft  in  the  evening  the  fky  very  clear,  the  wind  N. 
an  observation  and  a  fmart  froft,  the  Barometer  was  30  inches  To  -rTo-  At  near  9^ 

fuaderi  °/hane  ^  Thermometer  without  my  window  at  7  qr.  below  o,  or  freezing 
0f  the  tempo-6  point.  The  Thermometer  within,  of  the  fame  conftrubtion  with  it, 
rature  of  the  and  not  a  yard  from  it,  (the  room  having  had  no  fire  in  it  this  feafon) 
air  on  Tuef-  at  ^  gr%  nearly  above  o. 

hi  On  Tuef  day  morning,  at  4h  207,  when  I  got  up,  I  found  the  Baro- 

nvith  the' ft  ate  meter  at  3°-  tV  ttT  inch  ;  the  Thermometer  without  at  14.gr.  4  below 
of  the  Baro-  o  ;  that  within  at  2  gr.  4  above  o.  I  was  much  furprized  hereat,  and 
before  I  had  finifhed  my  entry,  I  returned  to  renew  my  obiervation, 
fearing  I  might  have  made  a  miftake,  but  found  I  had  not :  At  yh  4c/ 
the  fame  morning,  upon  opening  my  ftudy-window,  I  obferved  the  fky 
to  look  red  and  lowering ;  this  induced  me  to  go  up  to  examine  my 
glaffes,  fufpedting  there  might  be  a  change,  and  found  the  Barometer 
fallen  to  30.  44  rTc*»  the  Thermometer  without  rifen  to  5  gr.  below 
freezing  point,  but  that  within  fallen  to  1  gr,  above  ;  the  wind  getting 


meter ,  and 
other  circum - 
fauces. 


*  See  Art-  3.  of  this  Se&ion. 
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to  W.  and  S.  W.  and  before  io  in  the  Morning  we  had  fome  rain,  and 
this  fevere  froft  went  off.  At  this  laft-mentioned  hour  the  Thermome¬ 
ter  without  had  rifen  to  5  gr.  above  o;  that  within  continuing  at  1  gr. 
as  before.  At  8 11  4  that  evening  the  Thermometer  without  was  at  no 
lefs  than  12  gr.  above  o,  that  within  at  3  gr.  above  o:  fo  that  from 
that  time  I  made  my  obfervation  at  f  20'  in  the  morning  to  8h  4  at 
night,  there  was  a  change  in  the  temperature  of  the  air  abroad  of  2  6 gr. 
4  j  while  the  change  within  doors  did  not  amount  to  more  than  4 
gr.  warmer. 

It  feems  probable  from  hence,  that  we  may  have  frequently  had 
greater  extremes  of  heat  and  cold  by  far,  than  have  fallen  under  ob- 
iervation. 


IV.  It  is  well  known,  that  the  greateft  degree  of  heat  in  common  The  heat  of 
water  is  that  which  it  acquires  by  boiling  ;  that  is  to  fay,  if  water  is  put  boiling  water 
upon  the  fire,  it  grows  by  degrees  hotter  and  hotter,  till  it  quite  boils  ;  vanes  accord- 
but,  after  that,  though  there  be  never  fo  much  fire  added,  and  it  {land  eQpthe 
never  fo  long  upon  it,  it  will  never  grow  hotter  than  it  was  on  the  firft  /lx  f  by  M.Se- 
inftant,  when  it  began  to  boil.  Hence  the  degree  of  heat  of  boiling  condat  de 
water  is  looked  upon  as  fixed  and  invariable.  Montefquieu, 

Fahrenheit ,  that  ingenious  mafler  in  Mechanics,  fo  well  known  by  his  ^cad“ 
mercurial  Thermometers,  is  the  firft  who  has  remarked  the  contrary.  Bordeaux.  In 
He  obferved,  that  the  heat  of  boiling  water  was  greater  when  the  air  a  letter  to  M, 
was  heavy  (that  is  to  fay,  when  the  mercury  flood  higher  in  the  Baro-  Folkes,  Efp 
meter) ;  and,  on  the  contrary,  the  heat  was  lefs  when  the  air  was  lighter.  p*  R-  s*  ^  °a 
Mr  Le  Monnier  the  younger,  who  has  obliged  us  with  a  tranflation  jJn2*^  *Z 
of  Mr  Cote' s  Lectures  in  Nat.  Philof.  with  excellent  notes  upon  the  faid  1744.  Reap 
work,  has  put  Fahrenheit's  difeovery  paft  all  doubt,  and  has  very  much  Mar.  8.  1741. 
improved  it. 

051.  6.  1739,  being  provided  with  a  Barometer,  and  a  mercurial 
Thermometer  of  M.  Be  Lijle ,  he  climbed  up  to  the  higheft  top  of  the 
Canigou,  a  mountain  in  Roujfillon ,  which  paffes  for  the  higheft  among 
the  Pyrenees  :  There  he  found  his  Barometer  to  ftand  at  20  inches  2  i 
lines ;  whilft  at  Perpignan  it  flood  at  28  inches  2  lines.  The  difference 
between  the  heat  of  the  water  which  he  boiled  there,  and  that  which  he 
boiled  at  Perpignan ,  was  15  degrees  of  his  Thermometer. 

The  fame  Thermometer  being  furrounded  with  fnow,  the  mercury 
fell  down  to  the  fame  degree  as  pounded  ice  had  made  it  do  at  Paris . 

Hence  he  concludes,  that  the  heavinefs  of  the  air  has  a  fenfible  influence 
on  boiling  water ;  but  that  it  in  no  way  alters  the  term  of  congelation. 

All  thefe  particulars  may  be  feen,  p.  408.  of  Cote's  Experimental  Lec¬ 
tures  ;  and  in  the  Mem.  of  the  Acad,  of  Sc.  of  Paris,  1740. 

This  is  the  fame  experiment  which  I  have  repeated  on  the  top  of  the 
Pic  du  Midy  5  thinking  that  fo  Angular  a  fa<ft  ought  to  be  obferved  more 
than  once. 
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Of  fudden  Freezing. 

I  carried  two  Barometers,  the  tubes  of  which  the  Rev.  Father 
Francis  had  been  fo  good  as  to  fill  for  me  with  great  care.  I  had  like- 
wife  with  me  2  mercurial  Thermometers,  upon  which  I  fet  the  degrees 
at  Bagneres :  I  took  the  fixed  terms  of  the  graduation  ;  that  is  to  fay, 
that  of  congelation,  and  that  of  boiling  water,  afterwards  putting 
nought  to  the  term  of  congelation.  I  marked  1800  difference  between 
this  term  and  that  of  boiling  waten 

Being  come  to  the  higheft  top  of  the  Pic  du  Midy  on  the  9th  of  lafb 
July,  the  mercury  rofe  in  one  of  my  Barometers  to  20  Inches  2  lines ;  and 
in  the  other,  to  20  inches  1  4-  line.  I  furrounded  my  Thermometer 
with  fnow,  and  the  mercury  fell  exactly  to  the  fame  degree  as  the  fnow 
had  made  it  fall  to  at  Bagneres .  Afterwards  I  plunged  it  into  boiling 
water;  whereupon  the  mercury  rofe  to  165°  of  my  graduation;  fo 
that  the  difference  between  the  heat  of  boiling  water  on  Pic  du  Midy , 
and  that  at  Bagneres ,  confifted  of  150. 

At  my  return  to  Bordeaux ,  I  obferved,  that  I  had  marked  the  term 
of  boiling  water  at  Bagneres  lefs  high  by  3  4  than  at  the  term  of  boiling 
water  at  Bordeaux ,  taken  at  the  time  when  the  Barometer  was  at  28 
inches  2  or  3  lines:  therefore  having  anew  graduated  my  Thermo¬ 
meter  the  165th,  the  degree  °f  the. former  graduation  fell  now  upon  the 
i62d  ;  fo  that  the  complete  difference  between  the  term  of  boiling 
water  on  the  top  of  the  Pic  du  Midy ,  and  that  of  the  fame  at  Bordeaux 
the  Barometer  being  at  20  inches  3  lines,  amounts  to  18  degrees  on  the 
Thermometer  of  Fahrenheit . 

Now  the  conformity  between  the  obfervation  made  by  M.  Le  Monnier , 
and  this  repetition  of  the  fame  obfervation,  can  hardly  be  greater ;  feeing 
the  heights  of  the  Barometers  are  almoft  the  fame  ;  and  the  1 5  degrees 
of  difference,  found  by  M.  Le  Monnier  on  De  Life's  Theremometer, 
amount  precifely  to  1 8  degrees  on  the  Thermometer  of  Fahrenheit  which 
I  made  ufe  of. 


Of  fudden  V.  The  phaenomenon  of  Mr  Friewald  related  in  the  Philof.  Tranf. 
freezing ;  feemed  to  me  fo  extraordinary  at  firft  reading,  that  if  I  had  not  had 

x  hriftkn  f°me  farther  proof,  that  all  congelations  are  performed  almoft  in  a 
fj0]jman  moment  of  time,  it  would  have  feemed  to  furpafs  all  belief.  But  I 

Prof.  Pub.  happened  to  meet  with  fomething  not  very  unlike  it  about  the  end 

Ord.  Philof  of  1742,  which  being  at  firft  difeovered  by  chance,  I  endeavoured  to 
Gotting.  reduce  to  a  fure  and  certain  experiment,  both  in  that  winter,  and 

239.4jan.P*  tbe  following.  About  the  end  of  1  742  Dec.  24.  N.  S.  On  the  com- 

&c.  1745.  ing  °f  a  fudden  very  great  cold,  there  appeared  in  2  conical  glaffes 

Read  Jan.  what  they  call  Cartefian  devils,  of  various  form  and  colour,  fome 

l0,  I745*  fpecifically  lighter  than  the  water,  and  others  by  a  greater  quantity 
of  water  admitted  into  their  cavities,  rendered  heavier  ;  fo  that  being 
put  into  the  air-pump  when  the  air  was  exhaufted,  they  could  afeend 
in  the  furrounding  water  as  it  were  of  their  own  accord.  I  put  both 
.  the  glaffes  in  a  cold  room  unftopped,  and  covered  only  with  a  glafs 

phial  ; 
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phial ;  from  which  feeing  the  fame  on  the  morning  of  Dec.  24,  I  re¬ 
moved  them  immediatly  into  a  {love,  and  fet  them  on  a  walnut-tree 
cheft,  being  Hill  full  of  a  very  fluid  and  tranfparent  water.  But  as  I 
had  juft  recolledted  that  glaftes,  and  other  fuch  like  cold  bodies,  on 
being  removed  into  a  warm  place,  ufed  to  have  a  remarkable  quantity 
of  dew  running  down  from  the  furface  in  ftreams ;  being  defirous  to 
to  fave  my  chell  from  being  damaged,  or  at  leaft  ftained,  I  examined 
the  paper  which  I  ufe  to  lay  under  my  glaftes,  and  as  I  lifted  up  one 
of  the  glaftes,  I  found  it  already  covered  with  a  great  quantity  of  dew; 
but  when  I  took  up  the  other,  in  which  the  devils  being  heavier  than 
water,  funk  to  the  bottom,  I  found  it  dry  but  quite  full  of  ice.  This 
unufual  and  unexpected  fight  greatly  furprized  me,  and  being  follicitous 
about  my  little  glafs  images,  I  took  up  a  brazen  tube  which  happened 
to  be  at  hand,  in  order  to  fave  them,  if  pofiible,  from  the  ice.  But 
when  I  found  the  cakes  of  ice  to  be  furprifingly  interwoven  with  each 
other,  and  to  be  very  thin  and  foft,  and  that  the  whole  icy  cone  did  not 
cohere  with  the  glafs,  but  only  in  a  fmail  part,  and  that  what  was  at 
the  bottom  of  the  glafs,  to  the  thicknefs  of  an  inch,  fwam  in  the  water 
and  began  fenftbly  to  diftolve  into  water  at  the  fides,  I  began  to  enjoy 
this  pleafing  fpeCtacle  with  more  fecurity  and  delight.  All  the  thin 
plates  of  ice,  which  conftituted  that  whole  truncated  cone,  were  very 
thin,  and  as  tranfparent  as  glafs,  and  by  their  various  inclinations,  when 
the  whole  glafs  was  turned  about,  they  fhone  furprifingly  like  tables 
of  glafs ;  and  this  delightful  fpeCtacle  was  not  a  little  increafed  by 
thofe  which  ftuck  about  the  head  of  the  black  Cartefian  devil. 

I  was  willing  to  make  ufe  of  this  opportunity  to  try,  whether  on 
melting  the  ice  again,  and  putting  the  glafs  again  in  it’s  former  place, 
the  fame  'phaenomenon  could  be  again  procured.  But  when  I  firft  read 
the  experiment  of  Mr  Triewald?  I  was  of  opinion,  that  by  the  preflure 
of  the  bladder  tied  about  his  glafs,  the  degree  of  prefiure  arifing  from 
cold  was  perhaps  increafed,  and  that  thereby  that  fudden  effeCl  of 
congelation  was  produced,  and  fo  I  hoped  that  by  the  fame  way,  it 
would  alfo  fucceed  with  me  in  water  fufficiently  cooled. 

It  would  be  tedious  to  relate  all  the  experiments  that  I  made  on 
Dec.  24,  2 6,  and  27,  and  repeated  often  with  much  trouble.  I  confefs 
the  experiment  did  fometimes  fucceed  ;  but  then  I  was  more  often 
fruftrated  of  my  hope,  tho*  all  the  circumftances  were  the  fame.  The 
whole  glafs  [ a ]  was  fometimes  filled  with  ice,  as  I  was  looking  upon 
it ;  fometimes  there  was  a  fort  of  icy  bladders  [£],  when  I  was  pref- 
fing  the  bladder  of  the  glafs,  that  rofe  to  the  fides  of  the  glafs,  which 
prefently  turned  into  an  icy  cruft,  that  incompafled  the  whole  inner 
furface  of  the  glafs ;  whilft  the  remaining  inner  mafs  of  water  clofely 
furrounded  the  axis  of  the  glafs,  and  remained  fluid  ;  fometimes  very 
tranfparent  ftngle  thin  plates  [V],  almoft  refembling  the  form  of  fnowy 
appeared  in  the  middle  of  the  clear  water,  as  I  was  holding  the  glafs 
in  my  hand,  in  viewing  it  in  the  full  light  of  day,  and  thefe  were  fo 
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very  thin,  that  on  any  little  fhaking  of  my  hand  they  would  fall  into 
the  water  and  tremble.  But  there  would  be  no  end,  if  I  fhould  relate  all. 
I  will  therefore,  as  briefly  as  I  can,  relate  only  the  principal  experi¬ 
ments  which  were  often  and  diligently  repeated. 

1.  When  the  water  had  conceived  a  fufficient  degree  of  cold,  whether 
the  glafs  was  removed  into  a  warm  place,  or  was  only  taken  in  a  warm 
hand,  almofl:  the  whole  water  would  in  a  moment  be  turned  into  ice. 
But  this  happened  more  often  and  more  eafily  in  the  former  cafe  than 
in  the  latter. 

2.  It  did  not  flgnify  whether  the  glafs  was  covered  with  a  bladder 
or  not ;  and  in  the  former  cafe,  whether  the  bladder  was  prefled  with 
the  fingers  or  not.  Nor, 

3.  Did  I  find  it ‘to  flgnify,  whether  any  Cartefian  devil,  or  any 
other  like  image  was  in  the  glafs  or  not  •,  and  if  there  was  one,  whether 
it  kept  at  the  bottom  of  the  glafs,  or  fwam  on  the  furface  of 
the  water. 

4.  When  there  was  any  little  image  in  the  water,  as  often  as  I  was 
able  to  obferve  the  beginning  of  freezing,  it  always  began  from  feme 
part  of  it,  and  thence  diffufed  itfelf  on  all  fides. 

5.  The  experiment  fucceeded  according  to  my  mind,  only  when  the 
glafs  being  full  of  water  was  fo  expofed  to  the  cold  air,  that  the  whole 
mafs  of  water  could  be  equably  penetrated  thereby.  But  if, 

6.  The  glafs  was  placed  before  an  open  window,  which  admitted  the 
cold  air,  or  on  a  plaftered  floor,  which  is  ufual  here,  there  was  ice 
indeed  generated,  but  fuch  as  I  deferibed  above  at  [b\  But  if, 

7.  The  glafs  was  placed  before  an  open  window,  where  the  wind 
did  not  blow,  on  a  boarded  floor,  or  on  a  wooden  plank  laid  over 
the  plafter,  the  experiment  generally  fucceeded :  unlefs  perhaps  I 
came  a  little  too  late,  and  the  glafs  was  already  wholly  filled  with  ice. 
But, 

8.  That  I  might  more  eafily  obferve  the  degree  of  cold,  to  which 
the  water  oughp  to  come,  if  the  momentaneous  freezing  of  it  was  to 
happen  in  a  warm  place,  I  filled  a  broader  earthen  veflel  with  water, 
and  fet  it  on  the  fame  bafe  with  the  glafs  ;  and  obferved  carefully, 
when  the  water  contained  therein  began  to  fkin  over.  And  tho5  thefe 
congelations  did  not  happen  exactly  at  the  fame  time,  yet  this  obfervation 
often  contributed  to  the  better  fuccefs  of  my  experiment.  For  it  is  a 
very  troublefome  and  tedious  experiment,  without  it.  But  perhaps, 

9.  The  conical  figure  of  the  glafs,  on  account  of  the  narrow  orifice 
and  broad  bafe,  does  not  a  little  contribute  to  the  force  of  the  cold  and 
heat,  which  is  to  be  equably  diffufed  thro5  the  whole  mafs  of  water. 
At  leaft  I  am  perfuaded,  that  the  experiment  will  fucceed  with  more 
difficulty  in  any  cylindrical  veflel,  or  account  of  its  orifice  being  too 
broad  ;  tho5  I  have  not  yet  tried  it. 

1  he  weather  did  not  afterwards  give  me  any  opportunity  of  repeat- 
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ing  the  fame  experiments  that  winter.  But  I  repeated  them  in  Jan .  1 744, 
with  the  fame  fuccefs,  and  with  the  fame  phaenomena  as  above. 

I  will  not  prefume  to  affign  the  caufe,  why  the  water  cooled  almoft  to 
the  point  of  freezing,  as  it  were  in  one  moment,  turns  into  innumerable 
icy  plates,  crofting  each  other  in  a  wonderful  manner,  and  forming  one 
continued  body,  if  the  glafs  in  which  it  is  contained  is  furrounded  by  a 
fudden  heat .  The  Ariftotelians  perhaps  would  here  pleafe  themfelves 
and  others  with  their  word  Antiperiftafis .  But  lam  not  defirous  to  im 
creafe  the  number  of  empty  words  *,  and  lhall  content  myfelf  with  ha¬ 
ving  related  the  phaenomena ,  and  fubmitting  to  the  judgment  of  the 
Royal  Society. 

VL  MrZfay/tf'has  taken  much  pains  to  bring  the  Hygrometer  to  Defcription  of 
perfection  ;  and  Mr  Pickering  has  lately  made  an  improvement  to  it :  an  improved 
But,  as  the  inftrument  I  ufe  differs  from  them  both,  I  lhall  beg  leave  Hygrofcope. 
to.defcribe  it  to  you.  F[07? 

Some  years  ago  I- applied  my  thoughts  to  confider  the  nature  of  Hy-  p  p>  $  \0 
grofcopes,  and  compared  many  different  forts  together,  in  order  to  de-  Mrll.  Baker, 
termine  which  I  might  employ  with  the  greateft  certainty  ;  when  none  F-  s • 

appeared- to  me  to  come  nearer  the  truth  than  that  recommended  by 
Mr  Boyle,  of  weighing  a  piece  of  fponge  in  a  pair  of  gold  fcales.  But  w  Pr' 

the  difficulty  and  time,  which  I  found,  upon  trial,  were  requifite  to  Read  Feh.  27; 

adjuft  the  weights,  and  difcover  the  true  ftate  of  the  air,  fet  me  upon  1745-6. 
contriving  another  method ^  whereby  at  all  feafons  I  might  perceive,  by 
infpedtion  only,  the  moll  minute  alterations  with  refpedt  to  moilfure  or 
drynefs  ;  and  the  following  drawing  will,  I  believe,  fufficiently  defcribe 
what  I  found  moft  effectual  for  that  purpofe. 

A  reprefents  a  thin  piece  of  fponge,  fo  cut  as  to  contain  as  large  a  fuper-  Fig.  23. 
ficies  as  poffible.  This  hangs  by  a  fine  thread  of  filk,  upon  the  beam 
and  is  exaCtly  balanced  by  another  thread  of  filk  at  D,  ftrung 

with  the  fmallelt  lead-ffiot,  at  equal  diltances,  and  fo  adjulted  as  to 

caufe  the  index  E  to  point  at  G,  in  the  middle  of  the  graduated  arch 
F ,  G,  H ,  when  the  air  is  in  a  middle  ftate  between  the  greateft  moi- 
fture  and  the  greateft  drynefs.  I  fhews  a  little  table  or  Ihelf,  for, 
that  part  of  the  filk  and  Ihot  which  is  not  fufpended,  to  reft  upon». 


VII.  The  Weather-cord  is  an  Hygrometer  of  a  very  ancient  invent  improvement* 
tion,  and,  if  properly  conftrudted,  may  be  made  ufe  of  with  very  good  oftbeWea.- 
fuccefs,  to  Ihew  the  various  alterations  of  the  atmofphere,  in  refpeCt  to 
moifture  and  drynefs  ;  but,  as  commonly  made,  it  never  rifes  or  falls from  p/irhx- 
fufficiently  to  point  out  fucffi  minute  changes  as  the  curious  would  be deron, F. R.Sa 
defirous  to  know.  A  fenfe  of  this  defeCt  fet  me  upon  endeavouring  to  to  Mr  Baker, , 
find  out  fome  method  of  removing  it  *,  and  how  far  I  have  fuc-  Ff- 
ceeded,  will  beft  appear  upon  cafting  your  eye  upon  the  drawings,  Fig. 

24*  Snd  25.'  -  1746 .  dated i 

Dec.  2if  1745.  Read  A  pr.24.  1746*,. 
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^Igi  24' 


Fig-  25' 


An  Hygrometer  made  of  a  Deal  Rod. 

In  the  firft  of  thefe  Hygrometers  which  I  made,  as  in  Fig,  24.  I  only 
fixed  the  end  of  the  index  A  B  fa&  to  the  filk  C  E  at  A,  leaving  it 
lying  loofe  upon  the  point  D  ;  and  in  this  manner  the  other  end  of  the 
index  would  nearly  defcribe  the  arch  F  G  H  \  But  then  I  foon  percei¬ 
ved,  that  the  centre  of  motion,  whereon  the  index  turned,  was  changed 
whenever  it. moved  ever  fo  little;  and,  confequently,  that  the  arch 
ftruck  by  the  end  B  muft  be  irregular. 

On  confidering  this,  I  toothed  two  pieces  of  brafs,  as  1,  2,  and  3,  4, 
( See  Fig,  25.)  to  fit  each  other  fo  exaCtly,  that,  upon  the  lead  motion  of 
the  one,  the  other  would  move  ;  then,  fixing  the  index  upon  the  centre 
C,  it’s  motions  were  rendered  much  more  regular. 

I  placed  likewife  a  little  collar  of  brafs  at  B ,  upon  the  cord  S  R , 
and  to  that  collar  tied  the  filk,  which  gave  motion  to  the  index,  that 
the  cord  SR  might  twill  and  untwifl  without  any  impediment. 

If  there  is  no  weight  placed  at  bottom,  as  in  Fig.  24.  X  the  piece  of 
brafs  1,  2  mull  be  fo  heavy  as  to  keep  the  cord  S  B  R  at  a  convenient 
tightnefs,  and  alfo  to  counterbalance  the  end  of  the  index  C  E>  'provided 
it  be  heavier  than  the  other. 

The  length  of  the  cord  SB  R,  it’s  thicknefs,  and  the  manner  of  pre¬ 
paring  it,  are  already  defcribed  in  fo  many  books  which  treat  of  Hygro- 
fcopes,  that  to  mention  them  would  feem  unneceffary. 


An  Hygrome -  VIII.  In  Oft.  lafl  I  contrived  and  made  an  Hygrometer ;  the  firfl 

ter  made  of  a  hint  whereof  I  received  from  obfervations  on  the  fwelling  of  deal  doors 
Deal Rod  J  h  againfl  rain.  I  perceived  this  wood  expanded  itfelf  very  confiderably, 
480/^*184  *  laterally>  or  acrofs  its  grain  :  and  this  I  imagined,  if  properly  made  ufe 
May  &e.  of,  might  fhew,  not  badly,  the  different  degrees  of  moiflure  or  drynefs 
1746.  Read  in  the  air.  Thefe  thoughts  fet  me  upon  fearching  the  Philof.  Franf. 
May  8.  1746.  t0  fee  if  any  ingenious  perfon  had  recorded  his  opinion  upon  this  fub- 
jeCt :  and  I  found  *  that  an  anonymous  author  had  made  feveral  attempts 
to  condruCt  Hygrometers  of  deal  boards  f ;  and  again  ||,  that  Mr  J.  Co¬ 
rners  had  added  fome  improvements  thereto  *,  but,  as  the  method  taken 
by  thefe  two  gentlemen  feemed  liable  to  fome  objections,  I  determined 
to  make  a  trial  on  a  plan  and  form  intirely  different  from  theirs  ;  and 
have  been  fo  fortunate  to  find  it  fucceed  greatly  beyond  my  expecta¬ 
tions. 

My  way  was  thus :  I  procured  a  piece  of  coarfe  deal  board  ;  mod  of 
it,  if  not  all,  fap.  From  this  I  fawed  7  pieces  crofs  the  bate  or  grain, 
10  inches  long  and  an  inch  broad  ;  and  as  the  board  was  juft  an  inch  in 
thicknefs,  I  thereby  confequently  obtained  7  parallelopipeds  of  an  inch 
fquare  each. 


*  See  Vol .  II.  Chap.  I.  §  xvi.  1. 

f  This  author  fays.  Poplar  would  do  much  better  ;  but  of  that  I  have  had  no  trial, 
ji  See  Vol,  II,  Chap.  I.  §  xvi.  2. 


Thefe 


An  Hygrometer  made  of  a  Deal  Rod. 

Thefe  7  pieces  of  deal  I  joined  together,  lengthways,  with  ftrong 
glue  •,  which  made  a  fquare  rod  of  70  inches  long.  I  found  it  neceffary 
to  place  thefe  fmall  pieces  in  fuch  a  manner,  when  I  glued  them  to¬ 
gether,  in  refped  to  their  grain,  as  is  reprefented  in  the  two  figures  an¬ 
nexed,  to  prevent  their  forming  themfelves  into  a  fort  of  curve ;  which 
they  naturally  do,  if  they  are  placed  all  the  fame  way  ;  and  I  found 
myfelf  obliged  to  fix  the  rod  in  fuch  a  number  of  brackets  as  appear  in 
the  drawings,  in  order  to  keep  it  flrait. 

I  placed  this  rod,  at  firft,  perpendicular  to  the  horizon,  betwixt  two 
pieces  of  wood  of  the  fame  thicknefs,  and  nailed  againft  the  cieling  of 
my  room  ;  but  then  I  had  one  fide  only  expofed  to  the  air :  however  pig. 
it  aded  tolerably  well,  which  encouraged  me  to  try  to  make  it  more 
perfed  •,  as  you  will  find  delineated.  Fig.  2 6.  and  27. 

Both  thefe  deal  rods  were  placed  againft  the  cieling  of  my  room  with 
brackets,  and  were  buttoned  down  into  fquare  mortifes  in  each  bracket 
with  fmall  pieces  of  deal,  that  fitted  their  tops  exadly.  Hereby  all 
their  4  fides  became  expofed  to  the  air  ;  and  the  only  difference  between 
them  is,  the  increafing  the  effed  of  their  variation  by  two  different  me¬ 
thods. 

To  the  rod  at  Fig.  26.  I  added  2  levers  :  The  firft  of  which  A  B  D 
had  it’s  fhorter  end  A  B  but  3  inches  in  length,  and  it’s  longer  B  D  12  1 
confequently  the  end  D  moved  through  4  times  the  fpace  that  the  end 
A  did. 

The  fecond  lever  EFG,  I  fixed  to  ad  with  the  other,  before  men¬ 
tioned.  The  fhorter  end  E  F  of  this  lever  was  3  inches,  and  the  longer 
end  FGr  45  inches ;  whereby  the  effed  of  the  other,  lever  was  increafed 
15  times,  and  that* of  the  deal  rod  60  times.  So  that  if  the  rod  leng¬ 
thens  but  one  tenth  of  an  inch,,  the  point  of  the  lever  G  moves  6  inches  & 
and  if  the  rod  lengthens  but  one  inch,  the  point  G  moves  60. 

The  longer  end  of  the  fecond  lever  in  Fig.  2 6.  muft  be  made  fo  much 
heavier,  that  it  may  move  down  freely  by  its  own  gravity  whenever  the 


bar  fhortens.  .  #  . 

To  this  Hygrometer  I  fixed:  a  fmall  index,  fuch  as  is  common  in 
Mr  Haukjbee* s  Barometers,  to  flip  up  and  down  on  a,  wire,  as  is  repre¬ 


fented  at  K. 

Fig .  2  7.  reprefents  another  method  I  employed  to  increafe  the  power 
of  the  deal  rod.  This  may  be  fixed  in  a  much  fmaller  compafs,  and; 
yet  is  no  lefs  capable  of  fhewing  the  minute  differences  in  the  moifture 
or  drynefs  of  the  air  than  the  other  before  defcribed. 

The  deal  rod  in  this  was  managed  and  faftened  in  the  fame  manner 
as  was  fhewn  before.  I  likewife  applied  a  lever  ABE  to  the  top 
thereof,  exadly  of  the  fame  dimenfions  as  in  the  other  ♦,  but,  inftead  of 
a  fecond  lever,  I  placed  a  graduated  circle,  with  an  index  thereto  like 
that  of  the  minute-hand  of  a  clock.  This  I  fixed  to  a  fmall  axis,  which 
was  moved  one  way  by  a  filken  thread  wrapped  twice  or  thrice  round 
it,  whereof  one  end  was  tied  to  the  longer  end  of  the  lever  at  D,  and 


\ 
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the  other  way  by  the  gravity  of  the  weight  IV.  And  here,  if  the  length 
of  the  index  RS  be  15  times  as  long  as  the  femidiameter  of  the  axis 
which  the  filk  turns  upon,  it  is  evident  that  our  fenfibility  of  the  rod’s 
alteration  will  be  increafed  60  times,  &c.  The  deal  rod  is  ftrongly 
nailed  down  at  TV,  both  in  the  firft  and  fecond  draught ;  but,  in  all  other 
parts,  they  have  free  liberty  of  contra&ion  or  dilatation. 

Unlefs  I  am  too  much  prejudiced  in  favour  of  this  Hygrometer,  it 
far  exceeds  all  that  I  ever  faw  ;  and  I  may  take  upon  me  thus  far  to 
affert,  that,  by  adting  10  or  12  hours  before  the  apparent  change  of 
weather  happens,  as  this  has  done  fince  I  got  it  finifhed  ;  it  may  very 
much  affift  to  form  a  true  judgment  on  the  impending  changes,  when 
the  wind  is  in  or  near  the  E.  or  W.  point,  when  the  Barometer  is  of 
little  or  no  fervice, 

I  obferve,  that  heat  and  cold  have  a  confiderable  power  of  lengthen¬ 
ing  and  fhortening  the  deal  rod,  as  well  as  the  moifture  and  drynefs  of 
the  air  ;  and  this,  at  firft  fight,  would  induce  one  to  imagine,  that  it 
would  thereby  be  rendered  almoft  ufelefs  ;  but  it  is  really  far  otherwife ; 
for,  by  placing  it  near  a  Thermometer,  it  is  eafily  rectified  with  refpeCt 
to  its  expanfion  or  contraction,  by  heat  or  cold,  at  the  fame  time  that 
it  truly  Ihews  the  various  degrees  of  moifture  or  drynefs  in  the  air.  In 
fhort,  it  is  an  inftrument  made  very  eafily,  of  materials  to  be  got  al¬ 
moft  every  where,  and  of  little  coft.  It  is  capable  of  being  ferviceable 
either  by  lea  or  land,  and  may  be  placed  in  any  direction. 

I  have  lately  finifhed  one  of  thefe  Hygrometers,  the  bar  whereof  is 
but  a  foot  in  length,  yet,  by  making  the  two  levers  of  metal,  I  eafily 
make  the  end  of  the  fecond  lever  rife  and  fall  8  inches.  At  this  fize  it 
becomes  portable,  and  anfwers  the  end  or  purpofe  as  well  as  the  other. 
P.  S.  Since  my  writing  this,  I  have  been  turning  over  a  little  treatife 
of  Mr  Boyle  upon  the  Hygrofcope,  wherein  I  find  he  had  made  feve- 
ral  trials  with  different  forts  of  wood  *,  but  then  they  were  turned  into 
the  fhape  of  bells  ;  which,  he  fays,  anfwered  very  well,  by  com¬ 
paring  their  weights  :  That  their  different  weight  increafed  or  dimi- 
nifhed,  according  to  the  different  degrees  of  the  air’s  moifture  ;  and 
that  he  had  taken  notice  of  the  expanfion  of  the  wood  in  doors  and 
door- cafes  :  but  he  proceeds  no  farther  than  to  recommend  the  dif¬ 
ferent  kinds  of  wood  to  be  examined  by  their  weight. 


Scheme  of  a  K.  A  fenfe  of  the  importance  of  obferving  the  weather  induced 
Diary  ofthe  Hippocrates ,  in  his  remarks  upon  the  Epidemic  Difeafes  in  Thafos ,  to 
Weather ;  premife  a  general  hiftory  of  the  weather  preceding  them  ;  and  with  the 

^faughtTand  lame  v*ew  ^  our  Sreat  Mr  Boyle  turn  his  thoughts  fo  clofely  upon  the 
defcriptions  of^ me  fubjeCt  :  whofe  example,  being  followed  by  feverai  judicious  in- 
Machines  quirers  into  nature,  both  abroad  and  at  home,  has  brought  the  Natural 
fubfervient  Hiftory  of  the  Air  to  a  furprifing  degree  of  perfection,  beyond  what  the 
Rc' er  hy  ^ntlents  ever  could  pretend  to,  or  even  thought  of.  Had  but  each 
Pickering  county  in  England  gentlemen  of  fuch  fentiments,  who  would  charge 
F.  R.  S.  N°.  473*  P'  *•  May  &c.  1744.  Read  May  3.  1744. 

themfelves 


Scheme  of  a  Diary  of  the  Weather .  457 

themfelves  with  the  annual  trouble  of  fending  a  regular  account  of  the 
weather  to  this  learned  body ,  by  it  to  be  compared  and  digefted,  to  what 
degrees  of  accuracy  may  we  not  fuppofe  a  knowledge  of  the  nature  and 
afiredtions  of  the  atmofphere  may  be  brought ;  and  how  well  may  we  not 
hope  to  be  guarded  againft  the  diforders,  which,  as  ijlanders ,  we  are 
expofed  to,  by  fuch  a  clofe  inquiry  into  the  nature  of  that  neceflfary  fluid 
in  which  we  breathe !  Not  to  mention  the  advantages  which  leveral  im¬ 
portant  branches  of  trade  may  receive  from  fuch  meafures  :  and  were 
the  digefted  obfervations  of  the  R.  Soc.  compared  with  thofe  of  foreign 
focieties,  formed  upon  the  fame  plan,  how  ftiort  a  time  would  bring  this 
part  of  Philofophy  to  the  greateft  degree  of  demonftrable  certainty  ! 

The  trouble  of  making  and  keeping  fuch  meteorological  regifters , 
which,  in  all  probability,  prevents  feveral  gentlemen  from  performing 
this  piece  of  fervice  to  the  public,  might  be  rendered  very  inconfidera- 
ble,  by  the  propofal  of  an  eafy,  as  well  as  comprehenfive,  method  for  a 
diary  1  and  a  fet  of  Ample  and  convenient  ?nachines  for  making  the  ne- 
ceflary  obfervations. 

The  plan  of  the  Ephemerides  Ultra-jetlin <£,  though  comprehenfive,  is, 
with  fubmiflton,  very  perplexed  ;  and  the  feveral  others,  mentioned  in 
the  Philof.  Pranf  perhaps,  do  not  include  all  the  particulars  of  which 
fuch  a  Diary  fhould  con  A  A.  The  Society  of  Edinburgh  has  prefaced  to 
their  Medical  EJfays  a  fcheme  (which  I  had  not  the  pieafure  of  feeing 
till  a  great  while  after  I  had  fallen  into  the  following  method)  the  moft 
calculated  for  ufefulnefs  ;  but  their  machines  are  neither  fo  Ample  nor  ac¬ 
curate,  as  fuch  a  work  requires  ;  not  to  mention  their  being  entirely 
without  one  for  oblerving  the  force  of  the  wind. 

On  a  page  of  a  folio  paper- book,  opening  broad- ways,  are  drawn,  Se&.  1.  An 
at  proper  diftances,  9  horizontal ,  and  7  perpendicular  lines  ;  in  the  void  account  °f the 
fquare  fpaces  of  which  the  particulars  of  the  diary  are  written  down,  ln 
The  Arfl:  of  the  horizontal  lines  is  for  the  days  of  the  month  and  weeky 
on  which  the  examination  is  made  :  The  fecond  for  the  hour  of  the  day  : 

The  third  for  the  weight  of  the  air  :  The  fourth  for  its  heat :  The  ftfth 
For  its  moifture ,  or  drynefs  :  The  Axth  for  the  quarter  of  the  wind :  The 
feventh  for  its  force  :  The  eighth  for  the  weather  ;  as  whether  it  be- 
rainy ,  or  cloudy ,  or  clear  :  The  ninth  for  the  quantity  of  rain  ;  and  the 
fpace  between  the  laft  line  and  the  end  of  the  paper,  for  the  bill  of  mor¬ 
tality. 

The  7  perpendicular  lines  are  for  the  7  days  of  the  week ;  which,  in 
our  Diary ,  begins  with  Sunday.  If  you  therefore  carry  your  eye  along 
the  paper  from  left  to  right,  you  may,  at  one  view,  fee  the  weight  of 
the  air9  and  the  degrees  of  heat  and  moifture ,  &5V.  for  the  whole  week. 

If  you  carry  your  eye  from  top  to  bottom  down  the  column,  for  any  * 
one  day,  you  fee  regularly  the  whole  of  the  obfervations  in  one  line  for 
that  day.  Four  pages,  or  weeks,  we  allow  to  each  month,  and  then 
leave  a  void  page  for  the  obfervations  made  in  that  month  \  and  the 
overplus  calendary  days  are  carried  on  to  the  page  allotted  for  the  next 

VOL.  X.  Partii.  Nnn  month-, 


Seel.  2.  A 
‘view  of  the 
machines  in 
general. 


Sedl  3.  Of 
the  Hygrome¬ 
ter,  • 
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month;  only  taking  care  to  deferibe  in  every  fuch  page,  where  the 
ending  and  beginning  of  two  different  months  are  to  be  found,  the 
names  of  both  the  months,  diredtly  over  their  final  and  initial  day. 

The  abftradt  of  the  weekly  bill  of  mortality  is  apparently  a  par i  of 
obfervation  peculiar  to  this  plan,  under  which,  article  all  acute  cafes9 
depending  on  the  fate  of  the  air9  are  fet  down.  Perhaps  the  ignorance 
of  the  fearchers ,  appointed  to  infped:  dead  bodies,  as  to  the  precife  dif- 
eafes  people  die  of,  may  lay  this  method  open  to  objection  :  To  which 
it  may  be  fufficient  to  anfwer.  That  this  being  obvioufly  a  requifite  ar¬ 
ticle  for  a  Diary ,  we  muft  be  content  to  take  our  advices  on  this  point 
from  fuch  hands,  rather  than  none  ;  efpecially,  as  all  political  arith?netick 
has  always  been  allowed  upon  no  more  certain  a  foundation. 

The  machines  neceffary  to  the  making  obfervations  for  a  diary  of  the 
weather ,  are  thefe  five  : 

1.  The  Barometer. 

I  have  found  thofe  with  open  cifterns  more  fenfible  than  the  portable 
ones.  That  with  which  I  make  my  obfervations,  is  with  an  open  cijlern , 
furnifhed  with  a  Micrometer ,  that  divides  an  inch  into  400  parts ;  by 
which  I  am  capable  of  perceiving  the  moft  minute  alteration  of  the^nz- 
vity  of  the  air  :  It  was  made  by  Mr  Bird  of  the  Strand  ;  whofe  accuracy 
in  graduation  deferves,  I  think,  notice  and  encouragement. 

2.  The  Thermometer . 

Mine  is  one  made  by  Fahrenheit's  fcale  on  one  fide,  with  it’s  cor- 
refpondence  to  the  graduation  of  the  alcohol  Thermometer  on  the  other. 

Of  the  three  next  machines ,  two  are  new ,  and  the  other  confiderably 
altered,  and,  I  hope,  improved,  from  one  offered  to  the  Society  a  great 
while  ago. 

Note ,  All  the  machines ,  except  the  Barometer ,  are  expofed  to  the 
open  air.  The  Thermometer  and  Hygrometer  are  placed  in  a  little 
Jhed ,  made  for  their  reception,  againft  my  ftudy-window9  where  I 
can  fee  the  graduation  through  the  glafs  ;  and,  by  lifting  up  the 
fafh,  can  take  them  in,  as  occafion  requires. 

I  had,  for  fome  time,  made  ufe  of  Dr  Hooke's  Hygrometer ,  made  of 
the  bear d  of  a  wild  oat9  fet  in  a  fmall  box ,  with  a  dial-plate  and  an  index ; 
but  I  foon  found  an  inconvenience,  without  the  remedying  of  which  no 
dependence  could  be  had  on  this  machine ,  viz .  its  making  more  than 
one  revolution  in  a  night.  I  endeavoured  to  remedy  this  by  the  follow-  \ 
ing  method,  deferibed  in  Fig .  33. 

At  the  vertical  point,  from  which  moifture  and  drynefs  are  graduated, 

1  caufed  a  fmall  circle  to  be  deferibed  ;  the  lower  arch  of  which  fhould 
juft  interfed:  with  that  arch ,  round  which  the  index  of  the  oat  deferibed 
its  circuit.  In  the  centre  of  this  fmall  circle  I  placed  a  pin9  eafily  turn¬ 
ing  in  the  central  cavity,  and  furnifhed  with  a  flat  piece  of  thin  ivory  on 
its  head.  This  piece  of  ivory ,  interfering  with  the  index  of  the  oat,  by 
at  was  turned  either  to  the  moift  or  dry  fide  of  its  graduation,  as  the 
znd*x  made  a  double  revolution,  I  flattered  myfelf  with  fuccefs ;  but 
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foOn  found,  in  the  great  fogs  we  had  faff  winter,  that  the  wild  oat  is 
not  a  fate  material  to  make  an  accurate  Hygrometer  of :  For, 

1.  In  the  great  fogs  it  grew  limber  ;  fo  as  that  the  weight  of  the  index 
brought  it  down  upon  the  plate,  where  its  fridlion  prevented  it5s  further 
motion. 

2.  It  foon  lofes  its  fenjibility ,  grows  harfli,  and  is  abfolutely  unfit  for 
ufe.  So  I  immediately  turned  my  thoughts  upon  fome  other  for  my 
diary ,  and  referved  this  for  my  ftud'y  ;  where,  or  in  any  inclofed  place, 
it  does  well  enough,  and  may  be  very  ufeful  in  the  following  re- 
fpedls ,  as, 

1.  To  examine,  in  cafes  of  ficknefs,  th t  dampnefs  of  rooms . 

2.  To  examine  damps  in  fubterraneous  cavities ,  being  let  down  with 
a  weighty  where  a  light  would  fometimesTet  the  place  on  fire. 

3.  To  obferve  the  proper  flate  ofdrynefs  in  ware-houfes,  wine-vaults , 
Jludies ,  where  damps  would  be  detrimental  and  pernicious. 

4.  To  examine  the  flrength  of  fudden  fogs,  and  the  comparative  damp- 
nefs  of  particular  fituations. 

As  a  fuccedaneum  to  this,  I  thought  upon  a  flatical  one  ;  it  recurring 
to  my  mind,  that  the  weight  and  moiflure  of  the  air  being  but  two  pro¬ 
perties  of  one  and  the  fame  body,  a  ftatical  Hygrometer  {ceteris  paribus) 
promifed  the  befi  affiftance  towards  a  more  complete  knowledge  of  the 
Barometer ,  which  a6ls  uppn  flatical  principles  ;  and  that  thefe  two  ma¬ 
chines  mud  have  a  reciprocal  correfpondence  with  each  other.  I  then 
remembered,  that  Mr  Boyle  had  mentioned  fomething  of  this  nature  ; 
after  confulting  whom,  I  made  the  the  following  machine ,  adting  upon 
his  principles,  but  formed  in  a  manner  differing  from  his. 

I  caufed  a  balance  to  be  made  to  turn  with  4  a  grain ,  ordering  that 
the  axis  of  the  balance  fhould,  on  one  fide,  be  drawn  out  to  the  length 
of  one  inch,  and  its  end  to  be  furnifhed  with  a  male  [crew ,  to  which  a 
light  index  with  a  female  f crew  might  be  fixed.  I  had  this  balance  faften-- 
ed  in  a  wainfcot  box ,  12  inches  in  length,  9  in  diameter,  and  4  in 
the  depth  at  top,  but  gradually  widening  towards  the  bottom,  with  a 
back  to  Hide  up  and  down  in  a  groove.  The  axis ,  already  mentioned, 
of  an  inch  length,  came  through  a  hole  in  the  front  of  the  box,  and  then 
had  the  index  faflened  on,  which  defcribed  the  fegment  of  a  circle  upon  a 
brafs  plate,  filvered  and  graduated  into  180  gr.  as  if  it  had  confifted  of 
a  perfect  femicircle ,  or  two  quadrants .  The  reafon  why  the  graduation 
did  not  begin  exablly  with  the  diametrical  line  was,  to  prevent  the  fric¬ 
tion  of  the  brachia  of  the  balance,  with  the  little  drop  placed  at  the  bot¬ 
tom  of  the  axis  already  mentioned. 

My  next  concern  was  to  charge  this  balance .  The  beam  turned,  as 
has  been  faid,  with  ~  a  grain  ;  and  every  fuch  turn,  after  repeated 
trials,  moved  the  index  fomewhat  more  than  one  degree  of  the  180  de¬ 
fcribed  upon  the  plate  ;  fo  I  immediately  pitched  upon  a  4  penny-weight 
all  but  6  grains ,  which  contained  as  many  4  grains  as  there  were  degrees. 
This  weight  I  fixed  with  a  thread  to  one  brachium  of  the  balance ,  with- 
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out  any  fcale,  the  feveral  threads  or  filk  firings  of  which,  as  they  would 
imbibe  more  moiflure,  would  make  the  machine  lefs  accurate  ;  and  the 
other  brachium  I  charged  with  a  fponge ,  fufpended  likewife  by  a  thread, 
of  fuch  a  weight,  when  reduced  to  abfolute  drynefs,  as  made  an  equi¬ 
librium  *,  and  then  fcrewing  on  the  index  to  the  firft  degree  of  the  180, 
and  expofing  the  machine ,  thus  ordered,  to  the  open  air,  in  one  night’s 
time  the  index  had  got  to  the  70th  degree  \  which,  as  the  fponge  had 
been  abfolutely  dry,  mufl  have  been  the  true  ftate  of  the  air,  as  to 
moifture ,  at  that  time. 

I  find  this  machine  extremely  fenfible  and  accurate ;  it  will  alter  10 
degrees  in  a  night,  and  as  many  in  a  day  and  has,  I  think,  the  follow¬ 
ing  advantages : 

1.  It  is  move  portable  than  any,  except  that  of  the  wild  oat ;  and, 
upon  any  accident,  more  eafily  and  fpeedily  redtified  than  it,  or  any 
other  whatever. 

2.  Being  graduated  from  abfolute  drynefs,  it  is  befl  calculated  for  the 
difcovery  of  the  true  ftate  of  the  air ,  as  to  moifture. 

3.  The  near  correfpondence  between  the  degrees  on  the  graduated 
plate ,  and  the  weight  of  the  moifture  neceifary  to  be  imbibed  or  exhaled, 
to  make  either  brachium  of  the  balance  preponderate  every  fuch  degree, 
gives  it  thq  preference  to  any  other. 

For  a  more  perfedl  idea  of  this  machine,  fee  Fig.  28.  where  it  is  view¬ 
ed  on  the  infide,  the  back  being  flid  up.  At  Fig.  29.  is  reprefented  the 
Plate  with  its  graduations  and  index,  as  it  fhould  appear  on  the  front  of 
the  cafe. 

Sea.  4.  Of  The  Anemofcope  is  a  machine  44  feet  high,  confifting  of  a  broad  and 
the  Ane?no-  weighty  pedeftal ,  a pillar  fattened  into  it,  and  an  iron  axis,  of  about  -•  an 
fc°pe.  inch  diameter,  fattened  into  the  pillar.  Upon  this  axis  turns  a  wooden 
tube,  at  the  top  of  which  is  placed  a  vane,  of  the  fame  materials,  21 
inches  long,  confifting  of  a  quadrant,  graduated  and  fhod  with  an  iron 
rim,  notched  to  each  degree  •,  and  a  counterpoife,  of  wood  as  in  the  figure, 
on  the  other.  Through  the  centre  of  the  quadrant  runs  an  iron  pin, 
upon  which  are  fattened  two  fmall  round  pieces  of  wood,  which  ferve  as 
moveable  radii  to  defcribe  the  degrees  upon  the  quadrant,  and  as 
handles  to  a  velum  or  fail,  whofe  plane  is  one  foot  fquare,  made  of  can¬ 
vas  ftretched  upon  four  battens,  and  painted.  On  the  upper  batten, 
next  to  the  fhod  rim  of  the  quadrant,  is  a  fmall  fpring,  which  catches  at 
every  notch  correfponding  to  each  degree,  as  the  wind  fhall,  by  prefling 
againft  the  fail,  raife  it  up  ;  and  prevents  the  falling  back  of  the  fail, 
upon  the  leflening  of  the  force  of  the  wind.  At  the  bottom  of  the 
wooden  tube  is  an  iron  index ,  which  moves  round  a  circular  piece  of  wood 
fattened  to  the  top  of  the  pillar  on  the  pedeftal,  on  which  are  defcribed 
the  32  points  of  the  compafs.  The  figure  of  this  machine  may  be  feen 
Fig.  30.  Its  ufes  are  the  following 

1.  Having  a  circular  motion  round  the  iron  axis,  and  being  furnifhed 
with  a  vane  at  top,  and  index  at  the  bottom,  when  once  you  have  fixed 
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the  artificial  cardinal  points ,  defcribed  on  the  round  piece  of  wood  on  the 
pillar ,  to  the  fame  quarters  of  the  heavens,  it  gives  a  faithful  account  of 
that  quarter  from  which  the  wind  blows. 

2.  By  having  a  velum  or  fail  elevated  by  the  wind  along  the  arch  of 
the  quadrant,  to  an  height  proportionable  to  the  power  of  the  column 
of  wind  prefling  againft  it,  the  relative  force  of  the  wind,  and  its  com¬ 
parative  power ,  at  any  two  times  of  examination,  may  accurately  be 
taken. 

3.  By  having  a  fpring  fitted  to  the  notches  of  the  iron  with  which  the 
quadrant  is  fhod,  the  velum  is  prevented  from  returning  back  upon  the 
fall  of  the  wind  ;  and  the  machine  gives  the  force  of  the  higheft  blaft, 
flnce  the  laft  time  of  examination,  without  the  trouble  of  watching  it. 

I  have  carefully  examined,  the  dependence  that  may  be  had  upon  this, 
machine,  during  the  late  ftorms  in  February  174^,  by  comparing  the 
height  to  which  the  wind  thpn  forced  the  velum ,  with  the  "Deal  letter. 

The  19th  of  Feb .  Sabbath,  8  a .  m.  the  Anemofcope  was  at  75  :  The 
Deal  letter  for  that  day  called  it  a  ftorm.  The  Saturday  following,  being 
the  25th,  at  8  p.  m.  the  machine  was  at  79  :  The  Deal  letter  called  that 
a  violent  ftorm.  The  Wednefday  following,  the  laft  of  Feb.  it  was  at 
84  :  The  Deal  letter  called  that  a  violent  ftorm.  So  that  it  appears, 
that,  in  fuch  as  the  failors  allow  to  be  violent  ftorms ,  the  machine  has 
hitherto  anfwered  well,  and  has  had  fix  degrees  to  fpare  for  a  more 
violent  guft,  before  it  comes  to  an  horizontal  pofition. 

It  is  certainly  to  be  depended  upon  in  ordinary  weather,  the  velum 
being  hung  fo  tender,  as  to  feel  the  gentleft  breeze.  But,  after  all,  I 
muft  freely  own,  that  I  fear  the  expofing  this  machine  to  all  winds,  for 
a  continuance,  muft  foon  diforder  it ;  and  that  irregular  blafts  and  fqualls 
cannot  fail  in  a  fliort  time  to  impair  it.  It  may  not  therefore  be  amifs, 
to  prevent  this,  for  gentlemen  to  take  the  machine  in  in  violent  weather  ; 
and,  by  taking  the  tube  off  the  iron  axis,  to  make  their  obfervations 
with  the  tube,  vane ,  and  velum ,  in  their  hands  ;  which,  as  it  is  very  light, 
and  far  from  cumberfome,  is  eafy  to  do,  as  I  have  often  experienced. 

This  machine  confifts  of  a  tin  funnel,  whofe  furface  is  an  inch  fquare.  Sea.  5.  Of 
a  flat  board ,  and  a  glafs  tube  let  into  the  middle  of  it  in  a  groove  (the  the  Ombrome 
length  and  breadth  of  both  board  and  tube  being  ad  libitum ),  and  an ter- 
index .  My  board  is  about  3  feet  long,  to  anfwer  the  height  of  the  rails 
that  go  round  the  top  of  my  houfe,  to  one  of  which  it  is  hung,  clear  of 
any  obftacle  to  prevent  the  free  fall  of  the  rain,  with  4  little  ftapl.es  that 
Aide  over  as  many  tenter-hooks.  The  bore  of  my  tube  is  about  4  an 
inch  ;  which,  at  a  medium,  is  the  beft  fize,  a  larger  bore  obliging  you 
to  make  your  graduation  the  more  contracted,  and,  confequently,  the 
lefs  plain  and  accurate ;  and  a  lefler  not  permitting  you  to  return  the 
water  out  of  the  tube  when  full,  without  the  adhefion  of  a  great  deal  to 
its  fides  *  which,  when  you  have  placed  the  tube  in  its  perpendicular 
fituation,  fubfides,  and  fometimes  fills  up  TV  of  an  inch  *  which,  with¬ 
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out  are,  muff  neceffarily  make  great  miftakes  in  the  diary .  The  method 
of  graduating  the  board  is  this  : 

1  had  a  veffel  of  tin  made,  whofe  contents  were  exactly  a  cubic  inch . 
With  this  veffel,  filled  with  water  exa&iy  to  it’s  furface,  I  frequently 
gauged  the  tube,  till,  by  repeated  trials,  I  had  found  the  height  to 
which  a  cubic  inch  of  water  would  rife  in  it.  The  fpace  anfwering  to 
this  on  the  board  I  had  graduated  into  32  equal  parts,  and  took  the 
fame  method  with  the  reft  of  the  tube,  till  in  the  fame  manner  I  had 
graduated  4  fuch  inches.  Now  the  furface  of  the  funnel  being,  as  has 
been  faid,  exabtly  a  fquare  inch,  no  rain  can  by  it  get  into  the  tube, 
but  fuch  as  falls  within  the  fquare  of  one  inch ;  which,  as  the  fhower  is 
more  or  lefs,  has  its  exabl  quantity  fhewn  upon  the  board,  on  which 
a  moveable  index  is  placed. 

This  machine  has  highly  anfwered  my  expectation  ;  its  form  being 
very  fimple,  and  eafily  repaired,  if  any  accident  happen.  For,  fhould 
the  tube  be  broke,  ’tis  only  rubbing  out  the  graduation,  which  is  mark¬ 
ed  with  a  black-lead  pencil  upon  the  board  painted  white,  and  gauging 
your  new  tube  with  the  cubic  meafurefor  a  new  graduation,  and  your 
machine  is  again  complete.  I  had  one  tube  broke,  and  about  3  hours 
pains  let  all  to-rights.  In  winter  it  will  be  neceffary  to  let  no  depth  of 
water  remain  in  the  tube  ;  for,  fhould  there  be  a  froft,  the  expanfion 
of  the  ice  will  certainly  break  it.  The  machine  will  equally  ferve  for  dif- 
folved  hail  and  fnow.  See  Fig.  32. 

The  vacant  page  at  the  end  of  every  4  weeks,  referved  for  obferva- 
.  tions  occurring  in  the  preceding  month,  and  giving  a  fummary  account 
of  the  greateft  difference  of  the  weather  in  it,  is  a  method  peculiar  to 
this  Diary  *,  and  one  which,  I  flatter  rnyfelf,  will  be  allowed  exceeding 
pertinent  and  ufeful.  The  great  end  of  this,  and  ali  Diaries ,  is  to 
furnifli  materials  for  a  fet  of  found  obfervations  upon  which  to  build 
a  thorough  knowledge  of  the  atmofphere ,  and  its  effects  upon  mankind  : 
and  it  is  eafy  to  fee  what  great  advantage  to  this  part  of  natural  know¬ 
ledge  muft  arife  from  a  variety  of  obfervations,  made  by  different  men 
of  application  and  judgment,  upon  one  and  the  fame  fubjebt.  Befides, 
in  this  portion  of  our  defign  may  be  included,  what  could  not  well  with¬ 
out  perplexity  be  thrown  into  the  columns  of  the  Diary,  all  the  mete¬ 
orological  appearances  of  the  Aurora  Borealis ,  lightning,  thunder,-  &c. 
together  with  abftradts  of  the  moft  authentic  accounts  of  fuch  phae¬ 
nomena. ,  as  at  any  time  in  the  preceding  month  have  been  feen  in  dif¬ 
ferent  parts  of  our  own  country,  or  abroad.  But  this  article  muft  be 
left  to  every  gentleman’s  judgment  *,  it  opening  a  fair  field  for  the 
moft  happy  advancements  of  many  parts  of  natural  knowledge . 

This - line  implies  the  machine’s  being  at  the  fame  degree  as  it  was 

in  the  preceding  obfervation.  This  O  char  abler  in  the  fpaces  for  the 
force  of  the  wind  implies  a  calm . 

Note>  i  ft,  None,  but  the  cardinal  and  fubcardinal  points  of  the 
compafs  are  commonly  marked,  unlefs  in  cafe  of  a  ftorm. 
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2dly,  In  theabftradf  of  the  bill  of  mortality y  which  comes  out  on  a 
<Tuefday<>  the  account  in  each  week  is  to  be  compared  from  the  T uefday 
of  the  week  before,  to  the  Tuefday  in  that  week  where  the  abftradt  is 
placed. 
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Defcription 
•/  the  Figures 
Fig.  28 


Fig.  29«. 


Scheme  of  a  Diary  of  the  Weather. 

OBSERVATIONS  in  April  1744. 


Days  of  the 
Month. 

Days  of  the 
Week. 

Hours  of  the 
Day. 

19 

Monday. 

M. 

12 

t 

20 

Friday. 

P.  M. 

8 

24  : 

Tuefday. 

P.  M. 
io£ 

LAST  Night,  as  8  |  Hour,  carefully  watched, 
whether  the  lunar  Eclipfe  had  any  EfFeft  upon 
the  Hygrometer ;  but  could  not,  after  feveral  Exami¬ 
nations,  perceive  that  it  had  any. 

This  is  the  firft  Day  of  our  being  favoured  with 
warm  Spring  Weather.  The  Thermometer  at  8  this 
Morning  was  at  65. 

It  now  lightens  towards  the  S.  E.  This  is  the 
firft  we  have  had  this  Year. 


<  •  ,  * 

A  Summary  of  the  greateft  Difference  of  the  Weather  in 

April  1744.. 


Days  of  the 
Month. 

Days-  of  the 
Week. 

Hours  of  the 
Day.* 

f 

21 

Saturday. 

A.  M. 

8 

5 

Thurfday. 

P.  M. 

1 1 

P.  M. 

21 

Saturday. 

8 

41' 

6 

Friday. 

P.  M. 

8 

A .  M. 

3  4 

Tuefday. 

8 

21 

Saturday. 

P.  M. 

8 

3 

Tuefday. 

A.  M. 

8 

t  ■ f 

»*  v  1 

> 

a 

f  Higheft  being  then 

5  0I^2 
3u4Q  0 

Mercury 

( Loweft  ------ 

n  n  ll*- 

2^40® 

f  Hotteft  ------ 

75 

Thermometer  < 

i 

( Coldeft  ------ 

34 

t 

f  Moifteft  ------ 

81 

Hygrometer  * 

( Drieft  ------ 

6j 

Anemofcope  < 

f  Quarterly  moft  from  S.  E. 

(  Force  greateft  from  N.  W. 

74 

Weather  very  unconftant. 

f  Moll  Rain  on  7  th  in  the  Night  f-f 
Ombrometer  < 

(  Total  Rain  5  Inch  and  -js 

C  Greateft  in  the  3d  Week  432 

Mortality  <  Leaft  ift  Week  -  -  -  393 

(Total . 1702 


t 


aaaa.  The  Hygrometer  feen  in  the  infide,  bb.  The  balance,  c.  A 
fmall  piece  of  wood,  by  which  the  balance  is  fattened  to  the  box.  d. 
The  fponge.  e .  The  weight,  ff.  Two  little  rings,  by  which  the 
Hygrometer  is  hung  up. 

The  graduated  plate  on  the  front  of  the  machine,  with  it’s  Index  and 

Divi/ions.  ■ '  .  ; 

a.  The 


■* 
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The  pedeftal.  b .  The  pillar,  in  which  the  iron  axis  is  fitted.  f'S  3°- 

r.  The  circle  of  wood,  on  which  are  defcribed  the  32  points  of  the  77 "  n?rm~ 

compafs.  d.  The  index,  e.  The  wooden  tube  upon  its  axis/ 

/.  The  velum .  g.  The  graduated  quadrant,  h .  The  counterpoife 

of  the  vane. 

The  plane  of  the  velum,  b.  The  fpring.  cc .  The  wooden  radii. 

dd.  The  holes,  thro’  which  the  pin,  in  the  centre  of  the  quadrant,  goes.  taken 

aa.  The  board,  bb.  The  tube.  c.  The  graduation,  d.  The  funnel  Fig*  32* 

fixed  in  the  tube.  e.  The  funnel  one  Inch  fquare.  7he  °m~ 

1  brometer . 

p* 

a  The  box  and  plate,  b.  The  wild  oat,  with  the  index  upon  it.  c.  The  The3  wild-oat 

pin,  with  a  fmall  piece  of  ivory  on  its  head.  Hygrometer. 

* 

X.  The  viciffitudes  of  the  weather,  with  refpedt  to  heat  and  cold,  r>^fohnL\Z 
are  perhaps  no  where  greater  than  in  Carolina  \  and  our  fummer’s  heat  ing,/<?C.Mor- 
is  probably  not  inferior  to  that  under  moft  places  of  the  Equator  •,  nor  timer,  M.  D. 
is  our  winter’s  cold  much  lefs  at  fome  times  than  that  in  Britain.  tec-  R,s- ,COtt' 

From  near  8  years  obfervation,  the  greateft  increafe  of  the  heat  of 
the  air  which  I  have  difcovered  in  24  or  30  hours,  in  fpring,  fummer,  South-Caro- 
•  autumn,  and  winter,  was  19,  24,  13,  and  1 6°  of  Fahrenheit9 s  Ther-  lina  ;  <with 
mometer  ;  and  the  greateft  decreafes  of  heat,  in  the  fame  fpaces  of  time,  of 

in  thofe  feafons,  were  35,  32,  27,  and  270  refpedtively.  It  frequently  Meteor  o\0- 

happens,  that  one  day  is  io°  or  more  warmer  than  the  preceding  day  *,  gjca]  0bfer- 
but  the  decreafes  of  heat  are  always  greater  and  more  Hidden  than  its  vations  in 
increafes.  Jan.  10.  1745.  at  2  p.  m.  the  mercury  in  the  Thermometer  Charles-Town 
was  at  70  *,  next  morning  it  had  funk  to  26,  and  on  the  12th  in  the 
morning  it  was  at  15,  which  was  the  greateft  and  moft  fudden  change  ^Read  * 
I  have  feen.  May  6. 1748. 

In  fummer,  the  heat  of  the  fhaded  air,  about  2  or  3  in  the  afternoon, 
is  frequently  between  90  and  950  ;  and  on  the  14th,  15th,  and  16th  of 
June  1738,  at  3  p.  m.  it  was  98  ;  a  heat  equal  to  the  greateft  heat  of 
the  human  body  in  health.  In  winter  I  never  but  once  faw  the  Thermo¬ 
meter  fo  low  as  1 5 :  therefore  the  difference  between  the  moft  intenfe 
heat  and  cold  of  the  fhaded  air,  in  this  province,  is  83°;  which  is  a 
much  greater  range  than  could  well  have  been  expe&ed  in  this  latitude  ; 
and  taking  the  mean  between  thofe  extremes,  56  fhould  be  the  tem¬ 
perate  degree  of  heat  in  this  province  :  but  the  fum  of  the  thermometri- 
cal  altitudes,  divided  by  the  number  of  obfervations  which  I  made  for 
fome  years  together,  gives  66,  which  may  therefore  more  juftly  be  rec¬ 
koned  the  temperate  heat  in  Carolina ,  which  exceeds  48,  the  temperate 
heat  in  England ,  more  than  that  exceeds  the  freezing  point. 

The  mean  heat  of  the  fhaded  air,  in  fpring,  fummer,  autumn,  and 
winter,  taken  from  the  mean  nodturnal  heat,  and  from  the  mean  heat  at  2 
or  3  m.  is  61,  78,  71,  and  520. 
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The  mean  heat  of  the  fhaded  air  at  2  or  3  p.  m.  in  fpring,  fummer, 
autumn,  and  winter,  *1865,  82,  75,  550,  and  the  mean  no&urnal  heat 
in  thefe  feafons  is  57,  74,  68,  and  49°«  Therefore  our  winter’s  noc¬ 
turnal  heat,  at  a  medium,  coincides  nearly  with  the  temperate  heat  in 

England. 

The  Thermometer,  when  fufpended  5  feet  from  the  ground,  and  ex- 
pofed  to  the  diredt  rays  of  the  fun,  and  to  thofe  refledled  from  our  Tandy 
ftreets,  has  frequently  rifen  in  a  few  minutes,  from  15  to  26°,  above  what 
was  at  that  time  "the  heat  of  the  fhaded  air  (but  I  have  never  yet  made 
that  experiment  when  the  heat  of  the  fhaded  air  was  above  88):  when 
we  are  therefore  expofed  in  the  ftreets  to  the  fun  in  fummer,  we  infpire 
air  from  4  to  28  degrees  warmer  than  the  heat  of  the  human  body. 

The  Thermometer,  when  buried  in  the  fands  of  the  ftreets,  when  the 
heat  of  the  fhaded  air  was  88,  rofe  in  to  108,  tho’  there  was  at  the 
fame  time  a  moderate  wind. 

In  June  1738,  when  the  heat  of  the  fhaded  air  was  98,  the  Thermo¬ 
meter  funk  one  degree  in  my  arm-pits;  but  continued  at  98  in  my 
hand  and  mouth  :  from  which  we  fee  what  little  concern  the  air  has 
in  cooling  the  blood  in  the  lungs.  Two  men  who  where  then  in  the 
the  ftreets  (when  the  heat  was  probably  124  or  126  degrees,  as  the  fhad¬ 
ed  air’s  heat  was  then  98 )  dropped  fuddenly  dead  ;  and  feverai  flaves  in 
the  country,  at  work  in  the  rice-fields,  fhared  the  fame  fate.  I  faw 
one  of  the  men  immediately  after  he  died  ;  his  face,  neck,  breaft,  and 
hands,  were  livid, 

From  the  barometrical  table  it  appears,  that  the  barometer’s  mean 
altitude,  taken  from  it’s  greateft  and  leaft  height,  is  30.09  inches ;  and 
that  its  range  is  only  1.22  inch.  Wherefore  our  atmofphere  varies  only 
4T  part  in  its  weight.  In  the  warm  months,  the  mean  barometrical 
ftation,  taken  from  it’s  greateft  and  leaft  altitudes  in  thefe  months,  is 
30.09  inches ;  and  I  have  never  yet  feen  it’s  range  in  thefe  months  ex¬ 
ceed  t-44  parts  of  an  inch  :  therefore  the  changes  of  our  atmofphere’s 
weight,  in  the  warm  months,  will  have  but  little  effedt  upon  human  con- 
ftitutions,  as  the  difference  between  it’s  greateft  and  leaft  preffure  is  but 
4  part  of  that  in  cold  climates,  where  the  range  of  the  Barometer  is  3 
inches.  May  not  the  great  height  of  the  Barometer  in  the  warm  months 
in  this  climate,  proceed  from  the  vaft  quantity  of  water,  which  is  at 
that  time  fupported  in  our  atmofphere,  as  the  exhalation  is  then  very 
great ;  or  may  it  not  proceed  from  the  rarefadtion  of  the  mercury  ?  for 
the  weight  of  the  mercurial  column,  at  equal  altitudes,  will  be  dif¬ 
ferent  under  different  degrees  of  heat  ;  and  the  mercury  may  therefore  be 
fupported  at  equal  heights  by  columns  of  air  of  unequal  weights. 

It  appears,  from  the  barometrical  table,  that  our  eafterly  or  northerly 
winds  elevate  the  mercury,  and  that  our  foutherly  or  wefterly  winds  de- 
prefs  it  ;  and  I  have  as  yet  never  obferved  the  contrary. 
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Meteorological  Obfervations, 

^Table  of  the  highejl  and  lowejl  Stations  c/ Fahrenheit’* 
Mercurial thermometer  in  the  Jhaded  Air ,  with  the  mean 
meridian  and  noSlurnal  Heat ,  taken  after  Hr  Turin’*  Me¬ 
thod. 
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A  Table  of  the  highef  and  lowef  Barometrical  Stations ;  with  the 

Directions  which  the  Wind  then  had . 


x  A  Northerly  or  Eaflerly  Wind 
jn  A  Southerly  or  Wefterly  Wind 


preceded  or  fucceeded 


Jan. 

I 

30.48 

N 

29.88 

SW 

.60 

Feb. 

1 

30-38 

NE 

29.68 

S 

.70 

March 

30.26 

Sb 

29.58 

S 

.68 

April 

3°  42 

E 

29.48 

W 

•94 

30.38 

Wx 

29.78 

WSW 

.60 

M  ay 

3°-23 

NE 

29.85 

S 

•38 

30-35 

E~~ 

29.80 

w 

•55 

June 

30  20 

NE 

29.85 

w 

•35 

30-30 

E 

29.98 

SW 

•32 

July  . 

3°  *3 

SSWx 

29.83 

sw 

•30; 

30-38 

E 

30.00 

sw 

•38 

Aug. 

30.18 

E 

29.88 

sw 

•3° 

3038 

NE 

29  98 

sw 

.40 

Sept. 

30.33 

NNE 

29  85 

SE 

.48 

30-38 

E  ' 

29  88 

NW 

.50 

oa. 

3°-33 

E 

29.83 

WNW 

.50 

3°*45 

E 

29.68 

w 

<»1 

^  1 

Nov. 

30-58 

N 

29.72 

s 

.86 

3°-35 

NE 

29.58 

w 

•77 

Dec. 

30.60 

N 

29-93 

w 

.67 

3°-58 

N 

29 -75 

NNW* 

*8si 

N 


Jan. 

3070 

N 

29.50 

NW/ 

1.20 

3046 

NNE 

29.76 

W 

.70 

Feb. 

3°-55 

N 

29,85 

w 

— ■  ■ 

•7° 

3°-54 

NNE 

29.72 

WSW 

.82 

March 

30.50 

SE 

29.65 

w 

.85 

30.40 

ENE 

29.60 

w 

.80 

April 

30.32 

E 

29-75 

NcT 

•57 

30.48 

E 

29  58 

w 

.90 

May 

30.28 

E 

29.85 

S 

•43 

30-30 

Sx 

29.90 

SSW 

.40 

June  .. 

30.l8 

Sx 

29.86 

S 

•32 1 

30.28 

ESE 

29  90 

NEf 

•38 

July 

30.08 

S  SEx 

29.85 

SSW 

.23 

30.22 

W 

29.98 

SW 

.24 

Aug. 

30.26 

E 

29.85 

W 

.41 

30.25 

NE 

29.95 

N 

•30 

Sept. 

30.28 

NE 

29*85 

NE=o 

•43  * 

30-36 

NE 

29.86S 

.50 

Odl. 

3032 

NNE 

29.72|SW 

.60 

30^50 

N 

29-95] 

w 

•55 

Nov. 

30.51 

N 

29.72  [s 

•79 

30-55 

NNW 

29  73 

SW 

.82 

Pec. 

30.60 

ENE 

29.86  sw 

•74 

30.58] 

NNE 

29.65  WNW 

93 

A  Table 
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A  Table  of  the  Depth  of  Rain,  in  Inches  and millefmal  Parts, 

which  fell  in  Charles-Town. 


i 

738 

1 739 

1740 

I 

741 

1 

74 2 

January 

i 

°97 

2  310 

4 

873 

4 

492 

2 

189 

February 

4 

4l6 

2  875 

3 

084 

4 

615 

1 

650 

March 

4 

532 

5  609 

1 

141 

5 

7*3 

5 

203 

April 

i 

082 

0  195 

i 

092 

1 

3°8 

0 

918 

May 

3 

127 

5  120 

5 

612 

4 

84I 

5 

898 

June 

i 

567 

1 5  839 

4 

648 

5 

538 

3 

250 

July 

IO 

660 

5  452 

3 

013 

3 

399 

1 

252 

Auguft 

4 

104 

12  2  I  I 

7 

3°i 

7 

144 

7 

647 

September 

IO 

792 

4  834 

3 

200 

6 

734 

2 

895 

October 

i 

358 

6  593 

1 

258 

3 

399 

0 

759 

November 

2 

656 

I  235 

1 

848 

2 

964 

3 

388 

December 

3 

877 

3  689 

2 

736 

i 

919 

0 

957 

Total  Depth 

49 

.268 

65  .962 

39 

.806 

52 

.066 

36 .006 

1; 

743 

j 

[744 

1; 

745 

The 

1 

746 

Means 

January 

3 

172 

1 

994 

0 

863 

2 

624 

1 

144 

February 

2 

435 

3 

063 

7_ 

739 

3 

735 

2 

701 

March 

0 

62 1 

0 

cs 

,00 

1  U7) 

3 

229 

3 

329 

1 

628 

April 

5 

292 

2 

8  66 

3 

842 

2 

074 

1 

128 

May 

2 

535 

2 

871 

1 

832 

3 

979 

3 

988 

June 

1 

9°3 

5 

814 

9 

5 10 

6 

009 

4 

109 

July 

7  _ 

738 

8 

437 

6 

771 

5 

840 

9 

895 

Auguft 

3 

767 

4 

202 

9 

339 

6 

964 

6 

1 14 

September  j 

4 

686 

5 

657 

0 

754 

4 

944 

0 

932 

O&ober 

1 

672 

1 

595 

2 

962 

2 

450 

November 

3 

220 

1 

562 

0 

682 

2 

194 

December 

2 

706 

9 

68O 

2 

623 

3 

523 

Total  Depth 

39 

>747 

48 .323 

50 

.  146 

47 

.666 

XI.  June 
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.  XI.  June  id.  fufpe&ing  a  frofl  that  night,  I  fat  a  China,  faucer  full  of  A  Letter  from 
water  upon  the  grafs-plot,  in  the  garden  ;  and  the  next  morning,  a  Jit- the,  Reev-  Hen. 
tie  before  fun-rifing,  I  found  the  water  frozen  over,  of  fuch  a  confifl-  ^g’sD'  D‘ 
ence,  as  that  I  forced  a  hole  through  the  centre  of  it  with  my  finger,  MrHen.Ba- 
without  breaking  it  elfewhere,  and  carried  the  cake  of  ice  into  the  houfe,  ker,  F.  R.  s. 
where  it  remained  a  good  while  not  dififolved.  Wind  N.  W.  On  fome  concerning  a 
following  days  there  were  feveral  confiderable  frofls,  the  wind  continuing  day> 

the  fame  way  ;  the  fatal  effedls  of  which  are  fufficiently  known  through-  * 

OUt  the  kingdom.  {n  June  and 

July  2,  at  1 2h  20'  my  Thermometer  of  Farenheit* s  fcale,  in  the  July  1749, 
fhaded  air,  flood  at  88,  and  at  2 h  p.  m.  at  87.  At  which  laft  number  and  °f  the 
two  others  of  the  fame  fort  flood  exadtly,  at  that  hour,  in  London.  ment^Th" 

Having  agreed  with  Mr  John  Canton  of  Spit al- Square ,  to  make  ob-  mometers  tn~ 
fervations  of  the  temperature  of  the  air  here,  and  in  London  at  a  flated  London  and 
hour  :  we  procured  Thermometers,  made  exadlly  alike,  by  that  accurate  «^Tooting, 
workman  Mr  Bird\  and  having  found,  by  hanging  them  firfl  together  N  ^49  3^ 
a  fufficient  time,  that  they  perfectly  agreed,  we  began  our  obfervations  ^c2°  * 
in  April,  and  have  continued  them  ever  fince.  jWNov.16. 

The  Thermometers  are  of  the  fmaller  fize,  the  bulbs  being  but  about  1749. 

AJ-o\ of  an  inch  diameter,  and  are  immediately  affedled  with  any  muta¬ 
tions  of  the  air  ;  fo  that  I  have  frequently  been  entertained  with  obfer- 
ving,  in  fome  circumflances  of  the  weather,  that  the  mercury  has  not 
been  flationary,  but  has  fucceflively  rifen  and  fallen  for  a  good  while ; 
and  Mr  Canton  has  informed  me,  that  he  has  feveral  times  obferved  the 
fame. 

I  have  annexed  a  paper,  containing  an  extradl  from  my  journal  of  the 
weather,  in  which  I  have  fet  down  the  extremes  of  the  Barometer  and 
Thermometer,  obferved  at  2h  p.  m.  for  fix  months;  and  Mr  Canton 
has  been  fo  kind  as  to  communicate  a  like  extradl  from  his  journal ; 
which  is  likewife  put  into  your  hands. 

It  appears  by  a  more  general  comparifon  which  we  have  made,  as 
well  as  by  this  particular  one,  that  the  difference  in  the  temperature  of 
the  air,  as  to  heat  and  cold,  is  very  little  between  this  place  and  Spital - 
Square.  Sometimes  my  Thermometer  has  been  higher  than  his  ;  more 
times  upon  an  equality,  but  moft  times  lower.  And  I  have  reafon  to 
think  the  difference,  many  times,  may  have  been  owing  to  accidental 
caufes :  for  Mr  Canton  has  informed  me,  that  he  has  found  2. Thermo¬ 
meters,  when  removed  but  a  few  yards  from  each  other,  have  differed 
2  or  3  deg.  for  which  no  apparent  caufe  could  be  affigned.  So  that 
upon  the  whole,  it  may  reafonably  enough  be  concluded,  that  the  dif¬ 
ference  between  the  temperature  of  the  air  in  the  two  places,  is  imper¬ 
ceptible  to  fenfe. 

P.  S.  Upon  my  having  obferved  that  the  days,  in  which  my  Thermo¬ 
meter  and  Mr  Cantons  flood  at  the  extremes,  in  fome  months  did 
not  coincide,  I  was  defirous  of  knowing,  how  much  the  Thermome¬ 
ters  differed,  when  the  extremes  did  not  happen  on  the  fame  day: 

but3 
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but,  upon  a  companion,  the  difference  was  never  confiderable, 
except  on  Aug .  4.  at  2  p.  m.  when  my  Thermometer  was  about  6° 
higher  than  Mr  Cantons .  This  being  fomewhat  remarkable,  he, 
upon  hearing  it,  had  recourfe  to  his  regifter,  and  found,  that  at  the 
time  of  obfervation  a  heavy  (bower  of  rain  fell 5  whereas  we  had  none 
here  :  but  about  6p.  m .  came  on  a  thunder  fhower  attended  with  rain ; 
fo  that  it  fhould  feem  the  falling  rain  had  fo  great  an  effed  upon  the 
air  as  to  render  it  cooler,  by  the  degrees  mentioned  :  and  perhaps 
the  difference  between  the  two  inftruments,  at  other  times,  may  have 
been  owing  to  the  fame,  or  a  fimilar  caufe,  rather  than  to  a  Jlated 
different  temperature  of  the  air,  in  the  two  places. 

^  •  -A. .  F 

EXTR  ACT/r^  a  Journal  of  the  Weather ,  made  at  Tooting,  in 
Surry,  in  which  the  Extremes  of  the  Barometer  and  Thermometer  are 
noted  at  2h  p.  m.  equal  Time ,  for  May,  June,  July,  Aug.  Sept,  and 
Od,  this  prefent  Tear  1749. 


|  MAY.  '1749- 

Day 

Bar. 

Day 

Ther. 

H 

highefl 

3°*°4 

*7 

highefl 

76 

Day 

Bar. 

Day 

Ther. 

24 

lovveft 

29,15 

3 

lovveft 

5° 

JUNE.  *749- 

Day 

Bar. 

Day 

Ther. 

8 

highefl; 

30,10 

28 

highefl 

79 

Day 

Bar. 

Day 

Ther. 

17 

lovveft 

29>25 

3 

lovveft 

46 

JULY.  i749. 

Day 

Bar. 

Day 

Ther. 

8 

highefl: 

29»95 

2 

highefl 

87  * 

Day 

Bar. 

Day 

Ther. 

20 

22 

lovveft 

2944 

30 

lovveft 

62% 

AUGUST.  1749. 

Day 

Bar. 

Day 

Ther. 

»5 

highefl 

30,02 

22 

highefl 

t 

Day 

Bar. 

Day 

Ther. 

2 

lovveft 

29,20 

3* 

V 

lovveft 

62  j 

SEPTEMBER.  1749. 

Day 

Bar. 

Day 

Ther. 

26 

highefl; 

3°>37 

5 

highefl: 

7l 

Day 

Bar. 

Day 

Ther. 

*7 

lovveft 

29*3 

1 2 

lovveft 

53 

■  -  i.  « 

OCTOBER.  *749- 

Day 

Bar. 

Day 

Ther. 

10 

highefl 

3°»44 

4 

7 

highefl 

61  i 

Day 

Bar. 

Day 

Ther. 

28 

lovveft 
29,5 1 

27 

lovveft 

43 

f  Being 
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f  Being  abfent  Aug.  2  2d,  at-  2  p .  m.  I  could  not  obferve  the  flate  of 
the  Thermometer  ;  but  am  Well  fatisfied  that  day  was  the  hotted  in  the 
month,  from  the  obfervation  I  made  at  other  times  of  the  day,  and  par¬ 
ticularly  from  the  account  I  had  from  Mr  Canton,  of  the  date  of  his* 
which  ftood  at  80  t  at  2  p.  m. 

It  may  be  proper  to  obferve,  that  the  Barometer  made  ufe  of  (lands 
A-c ,  or  more,  lower  than  others  of  the  fame  conflruotion  (which  is  the 
common  upright  make)  during  the  warmer  feafon  of  the  year,  and  ufu- 
ally  as  much  higher  than  they  do  in  the  colder  ;  but  is  made  ufe  of 
(as  it  has  been  for  more  than  10  years)  becaufe  I  have  always  found  it 
to  rife  and  fall  fooner  than  any  other  I  have  compared  it  with,  and  in 
particular  than  a  very  good  one,  made  by  the  late  Mr  Sijfon,  which  has 
always  hung  by  it,  and  is  conflantly  compared  therewith. 

EXTRACT  from  a  Journal  of  Obfervations  on  the  Barometer  and 
Thermometer,  made  in  Spital-Square,  London,  in  which  the  Extremes 
of  each  are  noted ,  at  2h  p.  m.  equal  diime,  for  May,  June,  July,  Aug^ 
Sept,  and  Odl.  this  prefent  Tear  '1749. 


VOL*  X.  Part  ii.  P  p  p  XIL 


MAY.  1749. 

Day 

Bar. 

Day 

Ther. 

1.3 

higheft 

33,23 

*3 

higheft 

76* 

Day 

Bar. 

Day 

Ther. 

25 

loweft 

29,33 

4 

loweft 

59 

JUNE.  1749.  ' 

Day 

Bar. 

Day 

Ther. 

27 

higheft 

30,32 

28 

higheft 

80 

Day 

Bar. 

Day 

Ther. 

17 

loweft 

29,3° 

3 

loweft 

4«i 

JULY.  1749. 

Day 

Bar. 

Day 

Ther. 

8 

higheft 

30,35 

2 

higheft 

87 

Day 

Bar. 

Day 

Ther. 

24 

loweft 

22.66 

18.30 

3i 

loweft 

64* 

AUGUST.  1749. 

Day 

Bar. 

Day 

Ther. 

*5 

higheft 

3°,25 

22 

higheft 

Bok 

Day 

Bar. 

Day 

Ther. 

2 

loweft 

29, 41 

4 

loweft 

59i 

SEPTEMBER.  1749. 

Day 

Bar. 

Day 

Ther. 

26 

higheft 

30,44 

5 

higheft 

7°i 

Day 

Bar. 

Day 

Ther. 

17 

loweft 
,  29,37 

2 

loweft 

54z 

OCTOBER.  1749. 

Day 

Bar. 

Day 

Ther. 

10 

higheft 

30,49 

7 

higheft 

61 

Day 

Bar. 

Day 

Ther. 

28 

loweft 

29,43 

27 

loweft 

43 

Meteorological  Obfervations . 

<1^0  Letters  XII.  July  1 1 .  The  morning  at  4  had  nothing  remarkable  :  at  2  p.  m.  the 
from  the  Rev.  heavens  moftly  clear,  and  no  indications  of  a  ftorm  ;  the  Barometer  hav- 

dCd inB  falien  but  inch  fince  4  m'  ic  then  ftood  at  3°>2°> the  Thermo- 
meter  at  87*,  and  before  3  p.  m.  at  8 8 k,  which  is  the  hotteft  tempera- 

Baker,  F.  R.S.  ture  of  the  air  I  ever  knew. 

concerning  the  At  4  p.  m.  we  had  very  diftant  thunder  *  foon  after  it  came  a  little 
Heat*/  the  nearer^  and  was  one  continued  murmur,  without  any  perceivable  inter- 
JwTwSent  miffion  for  great  part  of  an  hour:  the  lightning  accompanying  it,  not 
lan  n°.  496.  much.  The  wind  was  nearly  S.  W.  and  dark  clouds  palled  by  on  each 
p  571.  Nov.  fide  of  us  till  they  united  in  the  N.  forming  one  of  the  blacked:  clouds 
&c.  1750.  i  ever  faw?  over  the  city,  as  near  as  I  could  guefs.  VvT  had  not  one 
Read  Nov.  22.  ^rQp  Qf  rajn?  nor  did  there  fall  either  rain  or  hail  for  near  3  miles  to  the 

fir/i  Letts?.  N.  of  us  towards  London  :  a  few  hail-ffones,  I  am  informed,  fell  in  fome 
parts  of  Clapham  \  what  the  extent  of  the  ftorm  might  be  on  other  fides 
of  the  city,  I  have  not  heard. 

By  the  obfervation  1  made,  there  did  not  appear  any  confiderable 
change  in  the  ftate  of  the  air,  as  to  the  weight  or  heat  of  it.  The  Baro¬ 
meter  fell  little,  and  the  Thermometer  no  more  than  ufual  at  that  time 
of  the  evening.  Mr  Canton  writes  me,  that  his  Thermometer  in  Spital- 
Square  (of  the  fame  conftrudtion  with  mine,  and  kept  too  in  the  open 
air)  fell  no  lefs  than  17  degrees. 

Second  'utter.  At  4  a.  m.  the  wind  being  eafterly,  and  blowing  ftrong,  accompanied 
with  feveral  fhort  fhowers  of  rain,  the  Barometer  being  at  29,97,  ^ 
obferved  my  Thermometer  abroad  to  ftand  at  61  :  a  degree  of  heat  ex¬ 
ceeding  any  I  have  taken  notice  of  during  the  whole  fummer  at  that  time 
of  the  morning. 

1 Tooting ;  Sept.  2,  1 7  5  LI,  Males, 


ExtraS  of  a 
Letter  fro?n 
Mr  William 
Arderon, 

F.  RS  .  to 
Mr  H  Baker, 
F.  R.  S.  con¬ 
cerning  the 
hot  Weather 
in  July  lafi. 
Ibid.  p.  573. 
Read  Nov. 


22, 


1750. 


XIII.  The  beginning  of  this  heat  was  on  the  8th  of  July  \  on  which 
(though  the  whole  day  was  cloudy)  the  ground  was  fo  uncommonly  hot, 
that  I  could  not  bear  to  walk  on  it  long  together  without  much  unea- 
finefs  •,  and  many  were  fenfible  of  the  fame  inconvenience  as  well  as 
myfelf. 

On  Wsdnefday  the  nth,  which  was  the  hotteft  day  of  all,  my  Ther¬ 
mometer  in  the  fun’s  rays  flood  1 1°  above  the  heat  of  human  blood 
and  in  the  fhade,  in  my  houfe,  only  8°  below  it.  The  diftance  between, 
freezing  and  the  heat  of  human  blood  being  divided  into  ioo  parts. 

An  inch  of  tallow,  //  of  an  inch  in  diameter,  liquefied  in  the  fun  in 
lefs  than  30'.  A  piece  of  refin,  -/5-  of  an  inch  in  diameter,  became  fo 
foft  as  to  be  liable  to  take  any  impreflion  in  the  fame  time. 

But,  that  you' may  form  a  better  judgment  of  the  heat  at  Norwich* 
on  the  faid  nth  of  July,  and  for  3  days  before  and  after,  you  will  fee 
below  how  Haukjb&e* s  Thermometer  flood  at  different  times  in  each  of 
thole  davs. 
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Morning  7  33 

Evening  10  25 


r  Morning  7  26 

July  9  \  Evening  .2  15 

(Evening  10  18 

r  Morning  7  24 

10  <  Evening  2  11 

(Evening  10  16 


r  Morning  7  19  Reaum.  Fain 

July  11  ^Evening  2  8~  =  1026  =  83 

( Evening  10  16 

c  Morning  7  18 

July  1 2  <  Evening  2  12 

(Evening  10  i^ 

* 

f  Morning  7  18 

13)  Evening  2«  12 
(Evening  10  16 

r  Morning  732 
Jtf/y  14  <  Evening  2  13 

(Evening  10  29 

I  obferve  3  in  the  afternoon,  when  the  Iky  is  clear,  is  the  hotteft  pari 
of  the  day  *,  but  clouds  moftly  came  on  about  that  time  on  thefe  days. 

Many  people  here,  who  judged  by  their  outward  fenfes  only,  without 
paying  any  regard  to  Thermometers,  have  thought  the  1  ith  of  June 
1 748  was  hotter  :  but  I  imagine  the  reafon  to  be,  that  the  heat  this  year 
came  on  gradually  from  day  to  day  whereas  in  the  year  1748  it  was 
much  more  fudden  ;  the  Thermometer  then  rifing  220  more  in  one 
day  than  the  preceding  *,  which,  confequently,  would  make  the  diffe¬ 
rence  between  one  day  and  another  appear  the  more  extraordinary.  But, 
by  my  obfervations  on  the  nth  of  June  1748,  Haukjbee' s  Thermometer 
ft ood  at  14I  full  6°  cooler  than  on  the  nth  of  this  prefent  July. 

P.  S.  Several  horfes  have  dropped  down  dead  under  their  matters, 
overcome  by  this  violent  heat. 


XIV.  The  preceding  day  had  been  remarkably  hot,  and  in  the  after-  A  Letter  from 
ternoon  very  cloudy,  with  the  ufual  indications  of  an  approaching  ftorm,  *&*  Reru ■  H. 
in  the  evening.  At  9  at  night,  the  wind  foutherly,  my  Barometer  D' 

flood  thus  ;  one,  which  is  the  moft  fenfible,  at  29  inches  Vo  -i4-o  >  the  to  the  Pref. 

concerning  the 

Storm  of  Thunder,  which  happened  June  12.  1748.  at  Streatham  in  Surry,  N°.  488.  p.  383.  June 
1748.  Read  June  23.  1748. 

P  p  p  2  other 
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other  at  30.  -*-#  o.  The  Thermometers  (of  Sijfori s  conftruftion)  one 
without-doors,  at  43°,  another  within,  at  49°,  above  o.  or  the  freezing 

point.  . 

At  1  next  morning,  a  perfori  apprehenfive  of  the  thunder,  upon 
looking  out  at  window,  was  furprized  to  find  an  unufual  clear  fky, 
every- where  equal  to  what  is  obferved  in  frofty  weather,  or  after  a  high 
wind,  except  that  in  a  few  places  fome  thunder-clouds  fhewed  therh- 
felves  juft  above  the  horizon.  At  2  we  heard  thunder  at  a  diftance : 
at  3^  3c/,  when  I  got  up,  I  perceived  the  ftorm  approaching  apace  from 
the  S.  where  the  wind  then  was,  but  the  darker  clouds  feemed  to  bear 
off  chiefly  to  the  E.  and  W.  of  us,  fo  that  I  did  not  think  we  fhould 
hear  of  any  mifchief  near  us.  At  4  we  had  a  fmart  fhower  of  rain,  and 
about  5  two  loud  claps  of  thunder  over  our  heads,  but  pretty  high  *, 
the  lightning  was  very  pale,  and  the  flafhes  large,  defcending  in  a  fpiral 
form,  almoft  perpendicular  to  the  horizon  to  the  eaftward  of  us,  which 
k  the  fituation  of  Sfretham ,  and  at  about  2  miles  diftant  from  us.  At 
a  little  before  my  Barometers  flood  thus,  29.  tV-t4~A  and  3°*  tV  -Ato  > 
and  continued  fucceffively  riflng  and  falling  during  the  ftorm,  but  very 
inconflderably. 

Upon  hearing  2  houfes  were  damaged,  fltuate  at  the  foot  of  the  hill 
on  which  the  mineral  wells  are,  fronting  the  eaft,  by  the  wood-flde,  I 
went  next  day  to  view  them.  The  houfe  to  the  S.  which  is  a  publick 
houie  kept  by  Mr  Howard ,  feemed  to  have  received  the  greateft  fhock. 
Some  of  the  family  being  up,  the  front  door  flood  partly  open,  when 
the  ftorm  began  :  the  upper  half  was  of  glafs,  framed  like  a  fafh- win¬ 
dow,  having  two  Aiding  fhutters,  one  on  each  fide,  which  had  not  been 
taken  down.  The  glafs  between  them  was  fhattered  to  pieces,  but  the 
fhutters  no-ways  touched,  except  that  a  nail  in  one  of  them  was  forced 
in  a  little  way.  To  the  door-poft,  on  the  left  hand,  hung  by  an  iron 
pin  an  iron- bar,  which  ferved  to  fallen  the  door  at  night :  this  pin  was 
driven  out  of  the  poll,  and  the  bar  conflderably  bent,  and  in  divers 
places  melted  in  Email  fpots,  as  were  the  hinges  of  the  door,  chiefly  upon 
the  edges  in  both,  and  the  door-poft  fplit.  A  fheet  of  lead  on  the  pedi¬ 
ment,  or  fhelter  over  the  faid  door,  was  raifed,  and  partly  rolled  up 
at  one  corner  ;  the  cornice  underneath  being  torn  off  without  being  fplit, 
a  good  part  of  the  tiling  near  the  eaves  and  over  the  pediment  was 
loofened,  and  fome  tiles  beat  off,  and  the  lathing  and  fome  of  the  moldr 
ings  of  the  windows  had  taken  fire. 

In  a  bed-chamber  fronting  the  road,  on  the  fecond  floor  where  Mr 
Howard  lay,  3  boards  of  the  lining  of  the  room,  on  the  E.  fide,  were 
driven  inwards  5  or  6  inches  at  one  end  •,  but  at  the  other  the  nails  were 
a  little  loofened  only.  In  a  garret  over  this  bed-chamber,  the  upper  part 
of  a  bed- poll  was  ftiivered ;  and  nearly  over  where  this  bed  flood,  a 
large  hole  was  broke  in  the  roof,  on  the  W.  fide,  juft  by  where  one  of 
the  chimneys  goes  up  •,  the  chimneys  having  all  additional  funnels  of 
brick-work  on  the  top,  of  a  roundifli  form,  and  plaftered  :  thefe  were 

flruck 
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if  ruck,  and  inclined  to  the  N.  efpecially  that  which  was  on  the  fouth 
end  of  the  houfe,  the  plafter  being  beat  off,  and  fome  of  the  bricks- 
broke  down.  There  were  about  13  perfons  in  this  houfe,  none  of  which 
received  any  hurt  ;  though  a  lad,  who  was  in  the  kitchen,  into  which 
the  door  opened,  before- mentioned,  and  the  window  of  which  (near  where* 
he  was  handing)  had  feveral  panes  of  glafs  broke,  muff  certainly  be 
much  expofed.  He  informed  me,  among  other  things,  that  the  fire 
hew  about  him  in  fparks,  like  thofe  which  fly  out  of  burning  charcoal, 
but  larger,  and  fnapping  as  they  do.  Some  pieces  of  glafs  were  fhewed 
me,  which  I  found  to  have  been  melted,  one  of  which  I  take  the  liberty 
of  laying  before  you. 

The  adjoining  houfe,  inhabited  by  Mr  Figgins ,  had  the  plaftering 
beat  off  in  the  front  in  patches,  and  one  of  the  chimneys  cracked  for  a 
great  length  In  the  kitchen  window  frame,  one  of  the  crols  pieces,* 
near  the  middle  of  the  window,  had  a  chip  ftruck  off  from  it  about  5; 
inches  in  length,  and  at  one  end  about  g  of  an  inch  thick,  but  thin  as 
the  other,  and  near  the  width  of  the  frame,  but  none  of  the  glafs  broke,, 
nor  the  lead  bent,  though  in  a  manner  contiguous  with  the  fplinter  beat 
off.  The  fame  thing  happened  to  a  parlour-window,  on  the  other  end 
of  the  houfe  *,  both  the  fhivers  were  found  diredlly  oppoflte  to  the  win¬ 
dows,  at  ten  or  twelve  yards  diffant  in  the  road. 

In  a  fmall  garret  (which  is  next  to  Mr  Howard's  houfe)  where  two- 
maid-fervants  lay,  the  plafter  was  broken,  to  appearance,  inwards,  on 
oppoflte  fides  of  the  room,  and  near  the  feet  of  the  bed,  which  flood  on 
each  fide  about  ^  of  a  yard  from  the  wall.  The  breach  on  the  E.  fide* 
near  a  window  (Tome  panes  of  the  glafs  of  which  were  broken)  was  op- 
pofite  to  the  vailings  of  the  bed,  which  were  finged,  and  a  hole  burnt 
through  them  big  enough  to  receive  the  end  of  one’s  fore  finger.  On 
the  oppoflte  fide,  juft  by  the  chimney,  another  breach  was  made,  of  the 
fame  height,  in  the  wall,  which  was  continued  downwards  for  about  a, 
yard,  but  the  curtains  notat  all  finged.  Diredtly  againft  this  breach^ 
one  of  the  maids  (who  had  got  up)  fat  on  the  bed’s  fide,  who-  was  in- 
ftantiy  ftruck  down,  but  received  no  hurt  :  Upon  enquiring  of  her* 
whether  fhe  feemed  to  receive  a  blow  on  any  particular  part  of  her  body  ? 
fhe  replied,  fhe  was  ftruck  all  over  alike. 

But  the  moft  remarkable,  though  the  lead  terrible  effedl,  appeared  on 
the  frame  of  a  pannel  of  wainfcot,  about  5  feet  long,  and  about  14.  wide,, 
in  the  parlour  fronting  the  E  :  on  this  pannel  a  landfcape  is  painted,  and 
the  moulding  belonging  to  it  had  been  gilt,  but  on  the  laft  painting  the 
room,  the  gilding  was  covered  with  the  fame  paint :  that  which  covered 
the  gilt  moulding  was  ftripped  off  in  irregular  ragged  ftreaks  through¬ 
out,  fo  that  the  gilding  appeared  as  frefh  as  it  may  be  thought  to  have 
looked  when  it  was  painted  at  firft  :•  and  as  the  gilding  does  not  feem  to 
have  been  affedted,  fo  neither  does  the  paint  appear  to  have  been  cracked, 
any- where,  but  where  the  gilding  lay  under,. 
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If  it  be  fuppofed,  that  the  lead  in  the  paint  was  melted  by  the  light¬ 
ning,  it  will  be  difficult  to  account  for  it,  rhat  it  fhould  not  at  all  affeff 
the  paint  contiguous  with  that  which  was  upon  the  gilding  *,  though  we 
flip  pole  a  refiftance  to  have  been  made  by  the  leaf-gold,  and  to  have 
contributed  to  the  producing  the  mentioned  effects. 


•Of  the  burn¬ 
ing  of  the 
flee  pie  of  Dan¬ 
bury  in  Effex, 
by  Lightning ; 
by  Smart  Le- 
thieullier, 

F.  R.  S.  to  the 
Prefident. 

N°.  497.  p. 

6  [  1 .  Read 
March  1 . 

*749-5°* 


XV.  As  I  think  there  was  fome  mi  (lake  in  the  account  of  the  late 
burning  of  Danbury  fleeple  by  lightning  (read  lad  Tburfday  before  the 
Royal  Society)  which  miflake  feemed  to  give  room  to  imagine  it  had 
fome  connexion  with  the  late  earthquake,  I  take  the  liberty  of  fending 
you  the  particulars  of  the  aforefaid  accident,  as  they  were  transmitted  to 
me  by  two  gentlemen  of  diflindtion  in  the  pariffi. 

Monday ,  the  5th  of  this  inflant  Feb.  about  3  in  the  afternoon,  a  very 
great  and  black  cloud  pafled  over  the  hill  on  which  Danbury  (lands,  and 
broke  into  a  violent  ftorm  of  thunder,  lightning,  and  rain.  No  im¬ 
mediate  danger  was  apprehended  that  night  *,  but,  between  4  and  5 
next  morning,  fome  perfons  perceived  the  ball  on  the  top  of  the  fpire 
(which  was  of  wood,  and  on  which  the  weather-cock  flood)  to  be  on 
fire,  they  immediately  alarmed  the  neighbourhood,  and,  by  the  help 
of  a  large  fire-engine,  fetched  from  Chelmsford ,  they  got  the  maflery  of 
the  fire  by  about  1 1  at  moon  •,  tho’  it  broke  out  twice  afterwards.  It 
burnt  downwards  with  great  fury,  and  has  entirely  confumed  1 1  feet  of 
the  fpire,  and  damaged  8  feet  more,  as  likewife  the  beams  on  which 

the  fpire  was  fixed. - Some  of  the  burnt  timbers  and  melted  lead  have 

hurt  the  roof  of  the  chancel,  but  not  very  confiderably. 

The  great  height  of  the  fituation  bf  this  church  probably  expofes  it 
to  accidents  of  this  nature  •,  for  Walfingham  relates,  “  that,  on  Corpus 
Chrifti  day  anno  1402.  the  devil  entered  this  church  in  the  likenefs 
“  of  a  Friar-Minor,  where  he  raged,  to  the  great  terror  of  the  parifhi- 
*£  oners,  and  at  the  fame  time,  by  the  violence  of  thunder  and  a  tem- 
44  pefl,  the  whole  body  of  the  church  was  broken.” 

This  devil,  or  friar,  was,  I  conclude,  no  more  than  a  flafh  of  fome 
fiery  meteor,  which  the  fruitful  fancy  of  thofe  times  coul  d  immediately 
death  with  the  firft  habit  that  occurred  to  them. 


Fbe  appear -  XVI.  The  head  and  body  emitted  an  extremely  lucid  and  white  flame. 

Meteor  “ as^  ta'^  aPPeared  a  tranfparent  blue,  like  the  flame  of  iulphur. 
feen  by* Mr  This  phenomenon  was  feen  on  Sunday ,  May  27.  1744.  at  1  ih  1 1 / p.  m. 

Cradock,  com-  It’s  direction  from  S.  E.  to  N.  W.  or  thereabouts  •,  it’s  height  feemingly 
tnunicated  to  not  4-  a  mile. 

SBaker  ^  Was  ^een’  as  ^ere  deferibed,  from  the  terrace  in  Somerfet -Gardens, 

F.rR.  s.  aNL  by  me, 

24.  473*  P<  May,  &c.  1744.  Read  Jane  7.  1744. 

Zach.  Cradock , 

1  , 

Oi  Somerfet-Houfe. 
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XVII.  As  I  was  coming  from  my  Living,  juft  before  I  reached  a  place 
called  Stanlake  Broad ,  and  a  little  before  8  in  the  evening,  I  was  on  a 
fudden  furprized  to  lee  a  long  ftream  of  fire,  of  a  colour  refembling 
molten  glafs,  Fig.  35.  which  fhotdown  from  A  to  B ,  in  length,  I  guefs, 
about  200,  and  leemed  immediately  to  run  up  again  from  B  to  A\ 
where  it  turned  to  a  fort  of  fmoke,  or  rather  to  a  fine  lambent  flame  like 
that  of  an  Aurora  Borealis  ;  which  continued  for  fome  time  in  a  fort  of 
oblong  fhape,  Fig .  36.  but  afterwards  by  degrees,  changed  in  to  Fig.  37. 
and  at  laft  into  Fig.  38.  under  which,  parallel  to  the  horizon,  it  grew 
fainter  and  fainter,  till  it  intirely  vanifhed  about  9. 

There  was  a  fine  gentle  breeze  all  this  time  ;  but  I  could  not  obferve 
that  it  affected  the  phenomenon  fo  far  as  to  make  it  change  it’s  place, 
which  was  to  the  eaftward  of  the  N.  Perhaps  this  change  of  figure 
might,  in  fome  meafure,  be  owing  to  it.  Being  on  horfeback,  I  faw  it 
from  the  beginning  to  the  end  ;  but  having  no  watch  with  me,  I  only 
gueffed,  by  my  riding,  that  it  continued  about  an  hour.  I  heard  after¬ 
wards,  from  fome  who  had  their  watches,  that  it  lafted  an  hour  and  one 
minute. 

When  I  came  home,  I  put  down  what  I  had  obferved  ;  it  being,  as 
I  thought,  a  very  Angular  appearance  *. 
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Tart  of  a 
Letter  from 
the  Rev.  Mr 
Geo  Coftard 
to  Mr  John 
Catlin,  con 
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522.  Aug.  Sec. 
1745  dated. 
Aug.  2.  1744. 
Read  Nov.  7; 
1 7  45; 

Fig.  3  v 
Fig.  36. 

Fig.  37- 
Fig  38* 


XVIII.  Sept .  15.  1749.  a  remarkable  meteor  was  feen  in  Rutland ,  jn  extraor* 
which  I  fufpebt  to  have  been  of  the  fame  kind  as  fpouts  at  fea.  dinary  Meteorr 

It  was  a  calm,  warm,  and  cloudy  day,  with  fome  gleams  and  fhowers  \feen  in  the 
the  Barometer  low  and  falling,  and  the  wind  S.  and  fmall.  The  fpout 
came  between  5  and  6  in  the  evening  •,  at  8  came  a  thunder- fhower,  which  refem* 
and  ftorm  of  wind,  which  did  mifchief  in  fome  places ;  and  then  it  clear-  ^«Water¬ 
ed  up  with  a  brifk  N.  W.  wind.  Spout,  com- 

The  earlieft  account  I  have  was  from  Seaton.  A  great  fmoke  rofe ™“n'icated to 
over  or  near  Gretton ,  in  North  amp  tonjhire,  with  the  likenefs  of  fire,  either  ^Barker 
one  Angle  flalh,  as  the  Miller  faid,  or  feveral  bright  arrows  darting  Efq;N°.  5 93I 

p.  248.  Oft; 

&c  1749*  Tead  Dec.  14.  1745, 

*  As  I  was  returning  home  from  the  Royal  Society  to  Wefiminfier ,  on  Thurfday ,  Dec. 

16.  1742.  8h.  4c/.  p.m.  being  about  the  middle  of  the  parade  in  St  Jama's  Park 

I  faw  a  light  arife  from  behind  the  trees  and  houfes  in  the  S.  by  W.  point,  which  I  took 

at  firft  for  a  large  Iky  rocket ;  but  when  it  had  rifen  to  the  height  about  20°.  it  took  a 

motion  nearly  parallel  to  the  horizon,  but  waved  as  in  Fig.  39.  and  went  on  to  the  N.  Fig.  39. 

by  E.  point  over  the  houfes.  It  leemed  to  be  fo  very  near,  that  I  thought  it  paffed 

over  Queen  s-Square>  the  ifland  in  the  park,  crofs  the  canal,  and  I  loft  light  of  it  over 

the  Hay-market .  It’s  motion  was  fo  very  flow,  that  I  had  it  above  I  a  minute  in  view  ; 

and  therefore  had  time  enough  to  contemplate  it's  appearance  fully.  A  feemed  to  be  a  Fig.  4P*. 

light  flame,  turning  backwards  from  the  reflftance  the  air  made  to  it.  B  B  a  bright  fire 

like  burning  charcoal,  inclofed  as  it  were  in  an  open  cafe,  of  which  the  frame  CCC  was 

quite  opaque,  like  bands  of  iron.  At  D  iffued  forth  a  train  or  tail  of  light  flame,  more 

bright  at  D}  and  growing  gradually  fainter  at  E,  fo  as  to  be  tranfparent  more  than  half 

it’s  length.  The  head  feemed  about  in  diameter,  the  fail  near.  30  in  length,  and; 

about  -I  of  a  degree  in  thicknefs..  * 

C.  M. 

down; 


Mi e tec ro logi ca  l  Gbfervai  io  n  s . 

down  to  the  ground,  and  repeated  for  fome  time,  as  others  fay.  Yet 
fome  who  faw  it,  did  not  think  there  was  really  any  fire  in  it,  but  that 
the  bright  breaks  in  a  black  cloud  looked  like  it.  However,  the  whirl¬ 
ing,  breaks,  roar,  and  fmoke,  frightened  both  man  and  beaft.  Coming 
down  the  hill,  it  took  up  water  from  the  river  Welland ,  and  pafTing  over 
Seaton  field,  carried  away  ieverai  iliocks  of  ffubbie ;  and  eroding  Glai- 
ftoiu  and  Mcrcot  lordfhips,  at  Pilton  town’s  end,  tore  off  two  branches, 
and  carried  one  of  them  a  good  way.  In  a  hedge-row  in  the  meadow* 
>at  right  angles  to  the  fpout’s  courle,  flood  an  oak  and  an  afh  1 5  yards 
aiunder  •,  the  oak  a  young  found  one,  16  inches  thick,  it  fplit  two  yards 
down,  and  one  half  fell  to  the  ground,  but  was  not  quite  parted  from 
*he  other  ;  the  afh,  about  ,8  inches  thick,  was  torn  off  in  the  middle, 
and  carried  10  or  12  yards.  Between  and  on  each  fide  of  thefe  trees 
were  other  fmaller  ones,  which  were  not  hurt :  I  heard  of  no  harm  it  did 
after,  but  breaking  and  icattering  a  few  boughs.  I  faw  it  pafs  from 
Pilton  over  Lyndon  lordfhip,  like  a  black  ffnoky  cloud,  with  bright 
breaks  •,  an  odd  whirling  motion,  and  a  roaring  noife,  like  a  diftant 
wind,  or  a  great  flock  of  fheep  galloping  along  on  hard  ground  ;  it 
was  divided  into  two  parts  all  the  way  it  went,  and  though  there  was  no 
wind,  moved  apace  from  S.  by  W.  to  N.  by  E.  As  it  went  by  a  quar¬ 
ter  of  a  mile  E.  from  me,  I  faw  fome  ftraws  fall  from  it,  and  a  part, 
like  an  inverted  cone  of  rain,  reached  down  to  the  ground.  Some  who 
were  milking,  faid  it  came  all  round  them  like  a  thick  miff,  whirling 
and  parting,  and,  when  that  was  paft,  a  ftrong  wind  for  a  very  little 
while,  though  it  was  calm  both  before  and  after.  It  then  paffed  off 
between  Editbwejion  and  Hambleton ,  but  how  much  further  I  do  not 
know. 


An  account  cf  XIX.  Nov.  4.  3749.  in  lat.  420  48 long.  09°  03',  the  Lizard  then 
an  extraordi-  bore,  N.  410  05',  about xhe  diffance  of  569  miles.  1  was  taking  an  ob- 
XT/? •  re  ■  fervation  on  the  quarterdeck,  about  io'  before  12  :  one  of  the  quarter- 
Sei^commu-  ma^ers  defired  I  would  look  to  windward,  which  I  did,  and  obferved 
nicated  by  Mr  a  large  ball  of  blue  fire  rolling  on  the  furface  of  the  water,  at  about  3 

Chalmers.  miles  diffance  from  us :  we  immediately  lowered  our  topfails,  and  had 

494-  p-  our  fore  and  main  clew- garnets  manned  to  haul  up  our  courfes  •>  but 
1750  iLfj'  it  came  A°wn  upon  us  fo  faff,  that  before  we  could  raife  the  main  tack, 
March  22.  we  obferved  the  ball  to  rife  almoft  perpendicular,  and  not  above  40  or 

,5749.  50  yards  from  the  main  chains:  it  went  off  with  an  explofion  as  if  hun¬ 

dreds  of  cannon  had  been  fired  at  one  time  ;  and  left  fo  great  a  fmell  of 
brimftone,  that  the  fhip  feemed  to  be  nothing  but  fulphur. '  After  the 
noife  was  over,  which  I  believe  did  not,  laft  longer  than  half  a  fe- 
cond  *,  we  looked  over  head,  and  found  our  maintopmaft  fhattered  into 
above  an  hundred  pieces,  and  the  mainmaft  rent  quite  down  to  the  heel. 
There  were  fome  of  the  fpikes,  that  nail  the  fifh  of  the  mainmaft,  drawn 
with  fuch  force  out  of  the  maft,  that  they  ftuck  in  the  main  deck  fo 
faff,  that  the  carpenter  was  obliged  to  take  an  iron  crow  to  get  them 
■* J  out : 
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out  -.  there  ‘were  five  men  knocked  down,  and  one  of  them  greatly 
burnt,  by  the  explofion.  We  believe,  that  when  the  ball,  which  ap¬ 
peared  to  ns  to  be  of  the  bignefs  of  a  large  mil  1ft one,  tofe,  it  took  the 
middle  of  the  main  topmaft,  as  the  head  of  the  maft  above  the  hounds 
was  not  fpiintered  :  we  had  a  very  hard  gale  of  wind,  from  the  M.  by  W. 
to  the  N.  N.  E.  for  two  days  before  the  accident,  with  a  great  deal  of 
rain  and  hafl,  and  a  large  fea :  from  the  northward  we  had  no  thunder 
nor  lightning,  before  nor  after  the  explofion.  The  ball  came  down 
from  the  N.  E.  and  went  to  the  S.  W. 

This  account  was  given  by  Mr  Chalmers ,  who  was,  when  the  above- 
mentioned  accident  happened,  on  board  his  Majefty’s  fhip  the  Montagu ^ 
under  the  command  of  admiral  Chambers. 


XX.  On  the  8th  of  March  174.6-7,  near  8  in  the  morning,  as  1  was 
riding  within  3  miles  of  Brentwood  in  Ejfex ,  there  appeared  a  fingular 
phenomenon  in  the  Heavens  •,  the  fketch  may  give  forne  idea  of  it. 

The  morning  was  fine  and  clear,  the  fun  fhonc  bright,  no  cloud  to  be 
feen,  but  the  air  a  little  hazy  :  where  the  phenomenon  appeared,  which 
was  a  bright  cloudy  fpot,  feemed  a  very  fmall  portion  of  a  rainbow, 
only  the  colours  very  faint.  It  was  in  a  horizontal  direction  north  of 
the  fun,  and  from  it  proje&ed  a  long  luminous  ray,  which  terminated 
in  a  point. — It  continued  very  ftrong  for  more  than  half  an  hour  after  I 
law  it,  and  then  vanifhed  away  by  degrees.. 

\ 

XXI.  July  11.  1749*  The  fun’s  rays  flione  through  the  clouds  at  the 
fame  time,  as  they  frequently  do  when  the  fun  is  near  the  horizon. 
The  drawing,  which  reprefents  the  whole,  makes  any  farther  defcrip- 
tion  of  it  needlefs. 

493.  p.  203.  G&.  &c.  1749.  Read  Nov.  2.  1749. 


An  obfprtyh- 
tian  of  an 

uncommon 
Gleam  of 
Light  proceed¬ 
ing  from  fl>e 
Sun,  by  Mr 
Peter  Coliin- 
fon,  F  R.  $. 
N°.  483.  p. 
456.  Mar. 
&c.  1747. 
Read  March 
19.  1746-7. 
Fig.  41. 

A  Halo  or 
mock  Sun, 
obfermed  by 
Mr  W.  Arde- 
Ton-,  F.  R. 

Fig.  42. 


XXII.  Monday  July  18.  1748.  about  \  before  7  in  the  evening,  the 
weather  being  temperate,  and  the  wind  about  N.  N,  W.  as  I  was  walk-  A  defcriPtio* 
ing  in  the  fields,  beyond  IJlington ,  I  faw  a  diftant  rainbow  which  ap- 
peared  to  take  in  a  large  portion  of  the  Heavens  ;  but  had  nothing  re-  bow”  ?bferwd 
markable,  and  vanifhed  by  degrees.  July  15.1748. 

Continuing  my  walk,  about  20/  after  the  difappearing  of  the  firft  h  feter 
rainbow,  a  rainy  cloud  crofted  me,  moving  gently  with  the  wind, 
which  exhibited  to  me  a  more  perfedl  and  diftind  rainbow,  than  I  had  p  I93.  \ead 
ever  before  feen  ;  wherein  I  could  plainly  diftinguifh  all  the  fecondary  oa.  26.1749, 
orders  of  colours  taken  notice  of  by  the  late  Dr  Langwith  in  his  letters 
to  Dr  Jurin  ;  that  is,  to  fay,  within  the  purple  of  the  common  rainbow, 
there  were  arches  of  the  folowing  colours. 

1.  Yellowifh  green,  darker  green,  purple.  2.  Green,  purple,  3, 

Green  purple. 
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This  innermoft  arch  Dr  Langwith  calls  faint  vanifhing  purple,  and 
1  likewife  found,  that  it  fometimes  appeared  and  difappeared  alternate¬ 
ly  •  but  during  about  T  it  feemed  to  me  to  be  as  permanent  as  any  of 
the  other  colours. 

I  flood  ftill,  and  looked  attentively  at  this  appearance,  during  the 
whole  time  of  it’s  continuance,  which  was  near  8',  and  could  for  the 
greateft  part  of  that  time  difeern  all  the  above-mentioned  colours,  ex¬ 
cept  the  innermoft  purple  in  the  upper  parts  of  the  bow  ;  but  could  not 
diftinguifti  any  of  them  in  thofe  parts  of  it  which  were  near  the  horizon, 
tho*  they  were  extremely  vivid,  as  was  likewife  the  outer  bow,  in  which 
the  colours  appeared  as  bright,  though  not  fo  well  defined,  as  in  molt 
inner  rainbows  I  had  feen. 

As  I  had  read  Dr  Langwith' s  letter  a  fhort  time  before  I  faw  this 
beautiful  appearance,  and  as  I  compared  his  account  with  what  I  had 
feen,  the  fame  evening,  and  again  the  next  morning,  I  can  the  better 
be  allured  of  the  ex ad  agreement  of  our  obfervations. 

On  my  firft  feeing  this  phaenomenon,  I  was  furprized,  that  the  dia¬ 
meter  of  the  bow  appeared  to  me  very  fmall,  compared  with  that  I  had 
leen  a  little  before.  The  occafion  of  this  I  think  muft  have  been,  that 
the  legs  of  the  firft- mentioned  bow  appeared  to  me  to  terminate  at  dis¬ 
tant  places :  whereas  in  the  latter  appearance  I  could  plainly  fee  both 
ends  of  the  inner  and  outer  bows  terminated  in  the  neighbouring  fields, 
at  a  very  fmall  diftance  from  each  other :  hence,  and  from  my  being  in¬ 
volved  in  the  fhower  which  occafioned  this  rainbow,  I  conclude  it  was 
very  near  me  ;  which  might  be  one  caufe  of  the  great  vividnefs  of  it’s 
colours,  and  of  my  diftinguifhing  the  inner  arches.  But  whether  this 
was  the  only  caufe  of  thofe  appearances,  or  whether  they  might  not  be 
owing  to  fome  particular  difpofition  of  the  atmofphere  at  that  time, 

I  much  queftion  :  as  well  becaufe  I  have  often  feen  rainbows  which  have 
been  very  near  me,  and  oppofed  to  a  bright  fun,  wherein  I  could  not 
dilcern  thefe  inner  orders  of  colours,  as  that  I  have  heard  from  fome 
intelligent  perfons,  that  fome  very  bright  rainbows  were  feen  foon  after 
the  folar  eclipfe  which  happened  on  the  14th  of  July  1748.  particularly 
that  an  unufually  vivid  and  diftind  rainbow  was  obferved  at  Twicken¬ 
ham  3  or  4  days  after  that  eclipfe,  which  agrees  with  the  day  on  which 
1  faw  the  above-mentioned  appearance. 

XXIII.  A  luminous  arch  appeared  Feb,  16.  1749.  about  9  at  night.  It 
had  Arhlurus  in  it’s  eaftern  limit,  which  was  then  low  in  the  horizon,  and 
Cowper,£>  d  extenc^ec^  to  the  bright  ftar  in  the  right  fhoulder  of  Qricn>  then  bearing 
Dean  of  Due-  W..  It  was  exceedingly  bright,  regular,  and  well  defined,,  and  about 
ham.N°.  497.  the  breadth  of  the  rainbow  ;  which  it  refembled  in  every  thing,,  but  it’s 
Wvariety  °f  colours.  It  continued  thus  for  almoft  20  minutes,  declining, 

6  ,1  ‘I/49' gently  fouthward,  and  them  gradually  feparated  and  difappeared. 


A  luminous; 
arch,  by  the 
Rev.  W. 
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XXIV.  03.  so-  at  night,  the  ilcy  was  darkened  by  a  flight  fog,  thro*  An  dfer%>a-> 

which  the  moon  appeared  of  a  fiery  red  colour,  till  8h.  40b  when  the V  an  cx' 
fog  was  thoroughly  difperfed,  and  the  Heavens  were  overcad  with  a  £*arci*cil 
whitifh  ftreaky  cloud.  At  the  fame  time  there  appeared  round  the  andoftw*  * 
moon  a  halo  {Fig*  43.  ABCD)  accompanied  with  four  other  feg- paraieleneV, 
ments  of  circles,  two  of  which  E  A  F  and  GH  of  io°,  were  concen-  Pans, 

trie,  fo  as  to  have  their  common  center  at  the  Zenith.  The  fegment  or 

arch  I  PL  on  the  N.  fide,  of  70,  was  concentric  with  the  great  lunar  Nath.  Grei'to 
circle,  and  confequently  had  the  moon  for  it’s  centre  ;  and  in  fine  the  draw,  Mtmb. 
arch  MCNi  which  faced  the  horizon,  was  of  120.  °I  ^R.Aca T 

Befides  thefe  4  fegments,  what  was  mod  remarkable  was  a  mock- 
moon  or  par  afelene  B,  fhaped  like  a  mock-fun  or  parhelius.  The  dia- p  A,  * 
meter  of  this  mock-moon,  tho’  ill-determined,  was  of  35'  at  lead,  with  oa.  &Nqv  ’ 
a  tail  B  P  oppofite  to  the  moon,  as  the  tail  of  a  comet  is  oppofite  to  *748- 
the  fun.  This  tail  varied  in  it’s  degree  of  light  from  time  to  time,  ex-  TranJIated 
tending  as  far  as  the  arch  I  PL ,  which,  as  well  as  the  arch  G  Z/,  was  pr^ch^- 
40  didant  from  the  lunar  circle  ABCD.  The  par  afelene  B  had  the  t  s.  hi  d. 
fame  colours  with  a  common  parhelius ,  excepting  that  they  were  not  fo&^iNov.io. 
lively,  but  they  very  much  inclined  to  the  tawny,  efpecially  on  the  lide,  *743. 
which  faced  the  moon.  This  parafelene  was  in  the  lame  altitude  as  the*^  43' 
moon.  It’s  tail  was  much  more  faint  and  tranfparent  *,  inafmuch  as 
Capella  appeared  thro5  this  luminous  tail.  The  lunar  circle  ABCD 
was  much  weaker  to  the  fouth,  and  there  appeared  no  par  afelene  on  that 
fide.  This  meteor  did  not  feem  to  undergo  any  alteration  till  9’.  IS7» 
when  the  atmofphere  was  covered  with  thick  clouds. 

The  clouds  being  diminifhed  at  9h.  32k  the  meteor  appeared  again, 
but  very  different  from  what  it  was  before  ;  for,  indead  of  feeing  a 
lunar  circle  with  4  other  arches  of  circles,  I  faw  the  lunar  circle  DA BD 
and  on  the  fouth  fide  a  faint  arch  gfR  of  40,  having  the  moon  for  it’s 
centre  in  common  with  the  great  lunar  circle.  There  were  likewife  two 
par  afelene'1 s,  one  of  which  B  was  to  the  N.  and  the  other  D  to  the  S. 
as  they  are  expreffed  in  Fig.  44.  Thefe  two  par  afelene"  s  did  not  cad  fo  Fig.  44*, 
ftrong  a  light  as  that  which  had  appeared  before,  nor  were  they  fo  di- 
dindly  formed.  On  the  contrary,  the  lunar  circle  Was  very  beautiful, 
and  remarkably  bright,  until  gh .  50'.  when  the  whole  phenomenon  dif- 
appeared,  and  the  fky  grew  clear  by  degrees.  The  moon’s  diameter 
was  30'.  30".  On  the  fame  night  a  very  beautiful  lunar  circle  was  ob- 
ferved  at  Berlin ,  but  without  p ar afelene" *s. 

XXV.  1 .  On  Friday  the  1 6th  there  was  a  bright  Aurora  Borealis ,  An  Aurora 
the  northern  part  of  the  iky  being  entirely  filled  with  a  pale  light,  in  Borealis  feen 
which  frequent  corufcations  were  vifible.  Befides  thefe  lights,  there  Was  5^ 
a  perfed  uniform  arch,  extending  from  E.  to  W.  the  colour  of  it  was  i749.5o.  fy 
the  fame  with  that  of  the  Aurora  *,  with  which  however  it  did  not  feem  John  Martyn, 
to  have  any  communication,  being  placed  feveral  degrees  to  the  fouth-  P  A  S.  Prof* 
ward.  The  ihoulders  of  Orion  were  vifible  thro’  this  luminous  arch,  Bot' 
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*m  the  wedern  part  of  it,  and  Cor  Leonis  in  the  eaftern  part.  I  did  not 
happen  to  fee  it  till  about  a  quarter  before  ten  *,  and  at  ten  it  difappear- 
ed.  The  weather  was  then,  and  has  been  ever  fince,  exceedingly  warm 
for  the  feafon.  The  walls  are  covered  with  bloffoms  ;  and  the  hyacinths, 
daffodils,  &c.  are  blown  before  the  ufual  time. 

2.  On  Tuefday  Jan .  23.  laft,  I  was  called  out,  about  fix  in  the  even¬ 
ing,- Jan.  23.  ing,  to  fee  a  if  range  appearance  in  the  fky,  in  the  weft.  Sufpeding  it 
1 730- 1,  by  the  to  be  an  ordinary  Aurora ,  I  did  not  make  great  hade — When  I  came 
;Rw.  Hen.  Qut^  j  faw  a  cloud  (not  large)  of  an  obfcure  red  colour,  but  much  deep- 

er  than  any  *  ever  ^een  ^e^ore’  which,  I  was  informed,  rofe  from 

p’  346  ’  *  ’  the  S.  W..  it  was  then  advancing  apace  to  the  N.  E.  and  quickly  reached 
Read  Feb.  2  2*.  the  zenith,  when,  it  being  intercepted  by  the  houfe,  I  haftened  to  the 

1 7 49-  other  front,  which  regards  the  N.  E.  by  which  time  there  appeared  a 

luminous  zone,  about  the  breadth  of  the  galaxy,  it’s  edges  regularly 
defined,  compaffing  the  hemifphere,  from  the  horizon  in  the  N.  E.  to 
the  zenith,  in  the  fame  diredion,  in  which  the  above-mentioned  cloud 
had,  paffed  (as  far  as  I  faw  it’s  courfe)  from  the  $.  W.  The  colour  was 
much  fainter,  and  more  luminous,  refembling  the  ufual  colour  of  an 
Aurora ,  and  the  lamina  or  dreamers  foon  appeared — upon  this,  not  be¬ 
ing  well  fenced  againd  the  wind,  which  biew  brifk,  I  went  in,  to  purfue 
my  intention  of  viewing  the  2  beautiful  planets,  Jupiter  and  Venus ,  with  a 
receding  telefcope,  made  by  my  ingenious  friend  Mr  Short  of  Surry-ftreet 
(the  greated  magnifying  power  of  which  is  about  200  times)  *,  and  after 
I  had  viewed  them  to  my  fatisfadion,  and  fhewed  them  to  fome  friends, 
when  I  was  about  to  put  up  the  indrument,  a  cloud,  of  near  the  fize  of 
the  fird,  but  not  fo  deep  a  colour,  appeared,  rifing  up  from  the  S.  W. 
which  proceeded  in  'a  line  with  the  planets,  and,  in  a  little  time,  fur- 
rounded  both  :  Venus  appearing  dill,  to  the  naked  eye,  in  her  full  ludre, 
I  immediately  viewed  her  with  the  teiefcope,  without  altering  the  focus^ 
and  faw  her  much  more  didindly  than  ever  I  had  done,  on  that  even- 
in  or  on  any  other,  and  of  the  fame  opinion  were  all  my  friends  as  to 
the  fight  they  had  of  her,  on  that  occafion  :  we  all  faw  her  fpots  plain, 
refembling  thofe  in  the  moon  ;  which  I  was  never  fo  happy  as  to  have 
a  fight  of  before  :  and  this,  while  the  cloud  feemed  to.furround  it,  as 
much  as  ever but  whether  the  vapour  might  be  really  rarer  near  the 
planet,,  than  it  was  at  fome  didance,  no  judgment  could  be  made,  be<- 
caufe  of  her  too  powerful  light. 

Many  have  obferved  the  fixed  dars  to  appear  thro5  the  vapour  with 
an  undiminifhed  light  oftentimes  :  and  our  great  Dr  Halley  tells  us,  in 
his  -account  of  that  remarkable  Aurora ,  which  was  feen  in  March , 
1715-16.  that  he  obferved  u  one  of  the  lamina  pafs  fucceffively  over 
all  the  dars  of  the  Little  Bear,.  without  effacing  the  fmaller  ones,  in 
c  the  tail,  of  the  fifth  magnitude*,  fuch  was  the  extreme  rarity  and 
perfpicuity  of  the  matter  whereof  i.t  confided.35 
I  this  week  received  a  letter  from.  Dr.  Short  of  Sheffield ,  in  which  he 
fays,  66  The  23d  pad,  at  fix  at  nighty  the  fky  being  overclouded,  all 
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tc  the  clouds  over  the  hemifphere,  turned  of  a  fudden  to  a  deep  blood- 
“  red  colour,  for  if.  then  fucceeded  red  dreamers  for  half  an  hour.” 

3.  Feb.  15.  1749-50.  in  the  evening  there  was  a  very  vivid  northern _ atV Jy~ 

light,  which  darted  forth  feveral  beautiful,  crimfon,  and  fiery-coloured  mouth,  Feb, 
rays  •,  wind  N  W  1,  Barometer  30.2  5  50  minutes  paft  8  a  furpri-  1749-50. 
fingly  bright  and  exceedingly  white  arch,  about  the  breadth  of  a  com- 
mon  rainbow,  appeared  in  the  Heavens,  extending  nearly  from  E.  to  f.  R  s  N° 
W.  it  reached  within  5  or  6°  of  the  weflern  horizon,  and  ended  about  495.  p.  472. 
8  or  10  above  the  eaftern.  It  paffed  exadtly  between  Caftor  and  Pollux ,  Apr-&c.  «751:. 
and  direbtly  over  Aldebaran ,  which  appeared  plainly  through  it.  Near  ^ead  June  Zl~ 
the  top  of  the  arch  feveral  very  lucid,  white,  ihort,  vibrating  columns 
were  attached  to  it  5  none  of  them  feemed  above  6  or  7  degrees  long, 
and  did  not  appear  to  communicate  in  the  lead  with  the  Aurora  borealis. 

Fig.  45.  fomewhat  reprefents  it.  About  gh  12' the  arch  vanifhed  3.  but  Fig  45 
feveral  white,  bright,  corufcating  nube.cula  remained  here  and  there  in 
the  zodiac  for  12  or  15  minutes  longer.  The  Aurora  borealis  con¬ 
tinued  more  or  lefs  till  midnight :  the  next  morning  the  wind  was  E. 


ix,  Barom.  30.1. 

4.  Feb.  16.  about  7  p.  m.  we  had  another  Aurora  borealis ,  though  nqt - Feb.  16» 

quite  fo  fiery  and  luminous  as  that  of  the  night  before  :  it  continued  till  A  the  Jam*. 
near  n.  At  8h  56'  p.  m.  exadtly,  fuch  another  arch  appeared,  very  lcid’  F-473- 
nearly  of  the  fame  extent  and  dire&ion,  but  not  altogether  fo  broad  or 

lucid.  This  at  firft  alfo  paffed  between  the  two  bright  ftars  of  Gemini , 
but  declined  more  and  more  to  the  fouthward,  till  it  was  2  or  30  to  the 

S.  of  Pollux.  It’s  wefiern  limb,  about  9,  paffed  thro’  the  N.  fhoulder 
of  Orion  :  it  quite  difappeared  about  1.0  or  12  minutes  after.  This  had 
no  columns  attached  to  it,  as  the  former  *  tho’  it  was  fomewhat  jagged 
and  unequal  towards  the  N.  near  the  vertex ..  The  wind  this  eveningt 
was  E.  2  ;  the  Barometer  29.9.  The  next  morning,  the  wind  was 
SW£W  1,  the  Barometer  29  9.  Neither  any  part  of  the  arch,  or  the 
attached  rays  were  coloured,  but  perfectly,  white,  and  exceeding  bright. 

5.  On  .Monday  Jan .  23.  laft,  fbme  unufuaf appearances  were  obierved  j-  at 

in  the  fky,  at  London ,  and  the  towns  about  it,  by  thoufands  of  people  2|* 

during  the  whole  evening,  of  which  fame  accounts  were  laid  before  the  7^.  y 
R.  S.  and  as  appearances  of  the  like  kind  were  obferved  in  the  Heavens,  Baker, 
the  fame  evening,  at  great  diftances  from  London ,  I  take  the  liberty  to  P  R  S.  ibid, 
prefent  you  a  defcription.  of;  what,  was  feen  at  the  city  of  Norwich by  P* 

Mr  W.  Arderon,  F.  R.  S  •,  and  alfo  of  what  was  obferved  at  Wells  (a  I?^0; 
little  fea-port  town  in  the  fame  county  of  Norfolk ,  about  30  miles  near¬ 
ly  due  N.  from  Norwich)  by  Mr  Jofeph  Sparjhal ,  and.  fent.by  him  to* 

Mr  Ar.der.on ,  who, communicated  it;  to- me. 

6.  The  wonderful  appearances  of  the  Aurora  borealis  on  Jan.  23,  laft,  —  atRor* 
have  beentaken  notice  of  in  moft  parts  of  England ,  though  in  different  Jan. 23; 
forms.  At  Norwich  I  believe  it  was  as  extraordinary  as  at  any  place 
whatever  but  the  weather  being,  very  cold,  and.myfelf  fomewhat  in-  deron|  F  R  $ 

difpofed^ibid  p;,  590*. 


Meteorologi cal  Obferva  tions, 

.dirpofecl,  Tdid  ndt  make  all  the  remarks  I  could  have  wifhed  :  the  few 
I  did  make  are  as  follow  : 

This  wonderful  Aurora  began  at  6  in  the  evening,  with  a  blackifh 
•cloud  in  the  N.  E.  out  of  which  fprung  up  a  dreak  of  fcarlet-coloured 
rays,  of  a  furprizing  beauty  and  vividnels.  This  prefently  extended 
to  within  a  few  degrees  of  the  S.  W.  horizon,  paffing  dire&iy  thro’  the 
zenith ,  and  fo  continuing  near  a  quarter  of  an  hour,  when  red  and  yel¬ 
low  columns  began  to  rife  upwards  from  every  quarter. 

At  7  a  black  cloud  rofe  up  in  the  S.  E.  and  quickly  put  on  a  femi- 
circular  form,  with  light  yellowifh  vapours  afcending  out  of  it’s  upper 
edge,  and  reprefenting  a  glory  of  an  uncommon  brightnefs. 

At  8  the  black  cloud  was  difperfed,  but  the  yellow  glory  remained  ; 
and  round  that  fprang  up  another  circle  of  red,  which  made  the  whole 
appear  very  tremendous. 

The  reddidi  dreams,  as  well  as  this  lad- mentioned  circle,  were  fome- 
times  fo  denfe,  that  even  dars  of  the  fird  magnitude  could  not  be  feen 
through  them. 

There  was  now-and-then  fome  of  the  flafhing  Aurora  in  different  parts 
of  the  firmament,  though  not  fo  common  as  1  have  obferved  at  other 
times. 


The  night  was  full  as  light  as  it  is  when  the  moon  is  about  8  days 
old  ;  but  1  could  compare  it  neither  to  the  light  of  the  fun  nor  moon, 
fome  of  the  original  colours  feeming  to  be  wanting  :  and  the  bed  de- 
fcription  I  can  give  of  it  is,  to  liken  it  to  that  light  produced  in  a  dark 
room,  when  one  of  the  feven  original  colours  is  feparated  from  the 
red,  after  they  have  paffed  through  a  prifm,  and  been  collected  together 
again  by  a  convex  lens. 

This  evening  the  Barometer  was  30.1  falling.  Haukejbee' s  Thermo¬ 
meter  63.  Wind  E.  Ao  force.  The  morning  midy,  and  very  cold, 
but  all  the  day  clear. 

■— — at  Wells  7.  On  Tuefday  Jan.  23,  the  air  at  Wells  was  clear  and  ferene  during 
%n  Norfolk,  the  greated  part  of  the  day,  with  a  frefh  breeze  of  wind  at  S.  S.  E. 

Sparfha^l°ibid  terminated  in  an  evening  extremely  remarkable  for  appearances 

p.  502,  *  m  t^ie  Heavens  of  an  uncommon  Aurora  borealis . 

At  1 5'  pad  5, 1  fird  took  notice  of  the  foot  of  an  arch,  which  formed 
an  angle  of  about  io°  with  the  N.  E.  part  of  the  horizon.  This  arch  fhot 
out  pointed  dreams  like  pyramids,  of  a  fiery  red  colour,  which  gene¬ 
rally  afcended  within  a  few  degrees  of  the  zenith ,  then  vanifhed,  and 
were  immediately  fucceeded  by  others,  from  the  N.  E.  where  the  prin¬ 
cipal  magazine  feemed  to  be.  They  continually  fhifted  towards  the  E. 
and  S.  W.  with  fudden  fiafhings  and  dartings  \  but  towards  the  wed 
the  appearances  feldom  altered. 

At  30'  pad  5,  a  luminous  dream,  of  a  bright  flame-colour,  fhot  up 
on  the  N.  fide  of  the  fiery  arch,  which  dill  kept  fomewhat  of  that  form, 
though  frequently  interrupted  by  fliooting  fiaflies  from  the  N.  E. 


At 
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At  %o'  paft  5,  there  appeared  fuddenly  in  the  N.  E.  an  elliptical 
corona ,  of  an  amazing  brightnefs,  elevated  about  90  above  the  horizon* 
and  having  it’s  longed  diameter  parallel  thereto.  There  fliot  up  per¬ 
pendicularly  from  this,  dreams  refembling  columns  of  flame  intermixed 
with  others  of  bright  red. 

At  50'  pad  5,  part  of  the  hemifphere,  included  between  the  N.  E* 
and  S.  E.  was  drongly  illuminated,  with  a  vad  number  of  pointed  rays 
of  crimfon  and  flame-colour,  darting  towards  the  zenith.  Thefe  vani- 
fhing  in  about  4/,  were  fucceeded  by  many  whitiih  dreaks,  fliifting 
from  the  N.  to  the  S.  E. 

At  55'  pad  5,  there  fprang  up  in  theN.  3  bright  pyramids  of  flame- 
colour,  afcending  to  the  height  of  about  70°,  not  perpendicular  to  the 
horizon,  but  inclining  towards  the  E.  and  thefe  were  joined  at  the  up¬ 
per  parts  by  an  equal  number  of  a  blood-red  colour  from  the  S.  E. 

At  6,  a  pyramid  of  a  crimfon  colour  rofe  from  the  N.  E.  to  the 
height  of  about  6o°.  This  foon  difappeared  ;  but  a  diffufed  rednefs  re¬ 
mained  •,  and  from  the  N.  E.  to  the  S.  W.  appeared  an  arch,  crowned 
at  the  vertex  with  fomething  refembling  a  Giory,  with  a  round  body  of 
light  in  it’s  centre. 

At  2o/  pad  6,  the  rednefs  was  contracted  into  a  narrower  compafs,, 
but  was  much  deeper  in  colour,  forming  an  arch  from  S.  E.  to  S.  W. 
and  appeared  at  the  zenith  like  a  Aery  flieet  fpread  towards  the  S  •  the 
N.  being  at  the  fame  time  illuminated  with  white  dreams,  like  the 
common  Aurora  borealis. 

At  30'  pad  6,  a  whitifh  femicircular  arch  was  formed  to  the  fouth- 
ward,  encompafling  the  red  lights  in  the  zenith ,.  and  extending  from 
the  E.  to  the  S„  W.  But  this  appearance  continued  only  a  few  mo¬ 
ments. 

At  40 '  pad  6,  the  rednefs  quite  difappeared  in  the  N.  E.  and  that  to 
the  fouthward  became  much  paler.  The  common  Aurora  appeared 
very  plain  in  the  N.  E.  till  7,  and  then  totally  difappeared. 

At  8  the  common  Aurora  appeared  again  very  bright  from  N.. 
to  E. 

At  30 1  pad  8,  appeared  another  large  femicircular  arch,  extending 
from  E.  to  W.  pointed  columns  of  a  bright  red  fhooting  up  from  each 
fide  of  it’s  bafe  *,  with  other  fmaller  ones  on  the  upper  part  of  it,  fuch* 
as  the  common  Aurora .  At  the  fame  time  arofe  in  the  N.  from  within; 
a  very  few  degrees  of  the  horizon,  a  bright  pyramidal  dream  of  light,, 
©f  a  furpriflng  magnitude.  This  appearance  continued  near  ^  of  an 
hour  very  regular,  and  exceeding  beautiful. 

At  the  beginning  of  thefe  lights  the  mercury  dood  at  29.9,  but  quick¬ 
ly  fell  to  29,8.  The  wind  at  S..  E.  T-o  force. 

During  part  of  the  time  I  obferved  an  uncommon  motion  in  the  mag¬ 
netic  needle  ;  but  was  too  clofely  engaged  in  obferving  the  Heavens,  to-- 
take  much  notice  of  it*. 

I  fa m 


4 8  7 


Meteorological  Qlfervathm. 

I  faw  tins  evening  thofe  meteors  called  falling  fhtrs ;  particularly 
cne,  which,  on  taking  fire,  left  a  long  train  of  fparks  behind  them.. 
My  fit  nation  being  quite  ‘Open  to  the  lea  on  all  fides,  except  the  S. 
afforded  me  as  favourable  an  opportunity  of  viewing  the  above  particu¬ 
lars  as  I  could  wifh 5  and  I  gave  up  my  whole  attention  to  them. 


Aurora  Avl- 

sft-ralis,  feen 
Jan.  23. 
.2749-50.  at 
CJhel&y  ;  by 
John  Marty n, 
,F.  R.  S.  Prof. 
Bot.  Cantab. 
N^.494.  p. 
319.  Jan.  &c. 
2750.  Read 
Jan.  23. 
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XXVI.  Jan.  23.  lyfl’  at  about  half  an  hour  after  5  in  the  even¬ 
ing,  calling  my  eye  accidentally  toward  a  window  which  looked  to  the 
5.  S.  W,  I  thought  I  faw  a  reddifh  l-ight  about  the  planet  Venus ,  which 
then  fhone  exceedingly  bright.  Being  fufpicious  of  fome  fire  in  the 
neighbourhood,  I  went  immediately  to  a  window  on  the  flair-cafe, 
where  I  faw  a  reddifh  light,  which  fhone  with  fuch  exceeding  bright- 
nefs,  that  the  luffre  of  the  fine  conflellation  of  Orich  was  almofl  effaced. 
I  then  went  to  a  window  facing  the  N.  N.  E.  where  I  prefentiy  faw  a 
very  broad  band  of  crimfon  light,  like  that  which  I  obferved  from  the 
-fame  window,  March  18.  1738-95  *  but  in  the  former  the  red  band 
was  bounded  on  the  N.  by  flreams  of  a  greenifh  blue  5  whereas  the  band 
now  obferved  was  entirely  of  a  deep  crimfon  colour,  being  of  a  much 
darker  red  than  the  former. 

Thence  I  withdrew  into  my  garden,  where  I  plainly  faw  a  band  or 
arch,  of  a  very  deep  crimfon  colour,  in  appearance  about  150  broad, 
the  fouthern  edge  of  which  paffed  juft  above  Canis  minor ,  and  the 
fhoulders  of  Orion .  It  was  terminated  to  the  weft  ward,  near  Venus ,  then 
about  200  high :  but  it  extended  to  the  eaftward  as  far  as  I  could  fee, 
and  the  farther  it  went  that  way,  the  deeper  was  the  colour,  and  the  broad¬ 
er  the  band.  About  a  quarter  before  eight,  there  was  formed  a  crown 
about  30°  to  the  fouthward  of  the  zenith  5  for  I  could  plainly  perceive 
the  Pleiades ,  which  had  then  juft  paffed  the  meridian,  very  near  it, 
when  the  light  was  faint.  From  this  crown  a  great  many  rays  darted 
to  the  E.  S.  and  W.  but  not  toward  the  N.  where  only  fome  whitiffi 
ftreaks  were  to  be  feen,  but  very  faint.  Prefentiy  after  this,  the  part  of 
the  arch  extending  to  the  E.  feemed  to  be  fuddenly  kindled,  as  if  fome 
train  had  been  fired  5  grew  extremely  bright  and  vivid  ;  and  as  if  all 
the  red  matter  had  been  then  confumed,  put  an  end  to  the  phaenomenon 
before  eight. 

During  the  reft  of  the  evening,  a  pale  light  covered  the  S.  part  of  the 
Heavens,  as  if  the  moon  had  fhone. 


A  Letter  from 
•ike  Rev.  Mr 
John  Forfter, 
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Baker,,iF.^.  S . 
concerning  an 
Earthquake 
at  Taunton, 
N°.  488.  p. 
398.  June 
1748.  Read 
Junei  5.1748 


XXVII.  In  anfwer  to  your  inquiries  concerning  the  earthquake,  which 
happened  laft  year  on  the  firft  day  of  Julyy  when  I  was  at  T 'aunt on  in 
Somerfetjhire ,  after  taking  fome  pains  to  inform  myfelf  more  particular¬ 
ly  what  other  people  obferved  in  different  places,  you  may  depend  on 
the  truth  of  what  follows. 

Between  ten  and  eleven  o’clock  at  night,  on  the  faid  firft  day  of  July 
J747’  being  myfelf  in  fome  company  at  Paunton ,  we  were  fuddenly 
•  See  Vol,  VIII.  P.  ii.  chap.  i.  §  liv.  1 . 

furprized 


Wrm 


r*  •*> 

ervafrom. 


ferrprized  with- a  rumbling  noiie  like  diftant  thunder,  which  was  follow» 
ed  immediately  by  fo  confiderable  a  motion  of  the  earth,  that  the  chair 
whereon  I  fat  rocked  under  me.  The  node  and  ffiakkrg  feemed  to  come 
from  a  diftance,  and  approached  gradually,  in  firch  a  manner  as  if  a 
loaded  waggon  had  palled  along  ,  and  continued  nearly  the  fame  time 
as  fuch  a  waggon  would  require  to  go  about  100  yards-.  The  motion 
went  from  S,  E.  to  N,  W.  which  being  the  direction  of  the  ftreet,  on 
one  fide  whereof  the  houfe  flood,  fome  of  us  imagined  at  fir  ft  that  a 
waggon  had  really  gone  along  *,  but,  upon  inquiring,  we  found  there  had 
been  no  waggon ;  and  indeed,  as  we  were  fatisfied  afterwards,  no  wag¬ 
gon  could  have  been  heard  or  felt  in  the  back  room  where  we  fat,  on 
account  of  its  too  great  diftance  from  the  ftreet. 


Notwitliftanding  this  happened  between  10  and  n  at  night,  when 
moft  of  the  town  were  in  bed,  the  fhock  was  fo  lenfible,  that  many 
people  got  up  very  much  terrified ;  and  they  waking  others,  the  con¬ 
firmation  foon  became  general  *,  infomuch  that,  although  it  was  a  rainy 
night,  numbers  of  people  ran  out  into  their  gardens,  and  fpent  the  night 
there,  being  apprehenfive  of  other  fliocks.  The  account  then  newly 
brought  us  of  a  dreadful  earthquake  at  Lima ,  being  frefh  in  every  body's 
mind,  contributed  to  increafe  the  furprize. 

A  worthy  clergyman,  who  lives  5  miles  from  Taunton,  informed  me, 
that  the  china  and  glafles  upon  the  cupboards  in  his  houfe  rattled  and 
fhook  as  if  they  would  fall  down,  and  the  bells  in  his  houfe  rang.  A 
perfon  who  was  at  that  time  coming  on  foot  to  Taunton  likewife  told 
me,  that  the  noife  feemed  to  him  like  the  difcharge  of  cannon  at  a  di¬ 
ftance,  and  came  rumbling  onwards,  till  the  earth  moved  under  him 
in  fuch  a  manner  that  he  could  hardly  keep  upon  his  legs  :  feveral 
others  alfo  that  were  abroad  allured  me  they  had  much  ado  to  fave 
themfeives  from  falling. 

The  extent  of  this  earthquake,  as  far  as  I  can  learn,  was  from  fea  to 
fea  ;  that  is,  from  the  S.  Chanel  to  the  Severn.  .  It  moved  from  S.  E.  to 
N.  W.  and  was  felt  in  every  parifh  through  this  whole  courfe,  which  is 
in  length  about  40  miles  :  nor  was  its  breadth  much  lefs  ;  for  it  was 
felt  at  the  fame  time  both  at  Exeter  and  Crookhorn ,  which  lie  from  one 
another  about  the  fame  diftance  of  40  miles,  in  a  line  diredtiy  acrofs  its 
before-mentioned  courfe. 

P.  S.  I  have  heard  it  reported  that  there  were  flafhes  of  lightning  at 
the  time  of  the  earthquake  ;  but  I  neither  faw  any  myfelf,  nor  have 
met  with  any  body  that  could  affirm  he  did. 


\ 


XXVIII.  1.  As  I  was  walking  along  Chancery-lane  to-day,  towards'”  Lon- 
Hdhourn ,  about  40'  paft  12,  people  came  out  of  feveral  houfes  to  their ,  - 

doors  in  great  furprize,  complaining  of  the  fhaking  of  their  houfes,  j^r  Heniy  ^ 
and  imputing  it  to  the  fall  of  fome  great  timber,  or  Qther  heavy  body.  Baker,  F,R.so 
which  they  fuppofed  at  fome  little  diftance  from  them,,  and  which  theyN0-  497-  P; 
came  out  to  inquire  after.  .  «  ^€a& 

VOL.  X/  Part  ih  R  r  r  When,!^  .0 


490 


Meteorological  Observations* 

When  I  was  got  into  Holbourn ,  I  found  the  people  under  the  fame 
condensation,  and  expreffing  themfelves  nearly  in  the  fame  manner. 

Going  to  Gray' s-Inn ,  many  people  were  got  together  in  the  great 
fquare,  talking  about  the  fhock  they  had  felt ;  and  in  particular  a  lamp¬ 
lighter  was  giving  an  account,  that,  being  on  his  ladder,  pouring  oil 
into  a  lamp,  he  was  in  danger  of  falling  off,  by  fomebody’s  fhaking  the 
ladder,  as  he  at  firft  imagined. 

I  then  went  to  a  gentleman’s  chambers  under  Gray'  s- Inn  library,  where 
I  was  told  the  fhaking  had  been  fo  much,  that  they  thought  a  clock 
would  have  been  thrown  down  ;  and  imagined  at  the  time,  fome  large 
box  or  heap  of  books  had  been  tumbled  down  over  head. 

The  people  in  all  the  ftreets,  as  I  returned  home,  were  talking  of 
this  matter  •,  and  fome  of  the  women  complaining  that  the  motion  had 
made  them  fick. 

My  own  family,  in  Catherine-ftreet  in  the  Strand ,  had  been  no  lefs 
furprized,  and  had  fent  to  the  neighbours  to  inquire  if  fome  heavy  thing 
had  fallen  down,  to  occafion  the  fhaking  of  the  houfe,  which  Mrs  Baker 
defcribed  as  very  great  :  fhe  fat  in  the  dining-room,  which  is  to  the 
flr.eet,  and  her  belief  at  the  inflant  was,  that  the  fervant  was  fallen  all 
along  in  the  backward  room  of  the  next  flory  higher,  thereby  fhaking 
the  houfe,  and  making  a  confiderable  noife. 

My  fon  felt  the  fame  fhock  at  the  T ewer  ;  where  alfo  a  gentleman, 
who  was  fitting  at  a  table  to  write,  in  his  houfe  in  the  Mint,  was  thrown 
out  of  his  chair  with  a  confiderable  force  towards  the  table  ;  and  where 
every  body  was  much  fhocked  with  the  apprehenfion  of  fome  explofion 
of  gun- powder. 

What  therefore  fo  many  people,  in  different  flreets,  at  great  diflances 
from  each  other,  have  been  furprized  at,  cannot  be  only  fancy,  but  mufl 
be  owing  to  fome  real  caufe ;  and  if  no  powder-mill,  or  magazine  of 
powder,  has  beeen  blown  up,  it  mufl  have  been  an  earthquake,  or  fome 
tremor  of  the  earth  itfelf. 

I  was  pretty  curious  to  inquire  of  people  in  different  places,  to  judge 
the  better  from  their  feveral  reports  *,  and  I  found  them  agree,  almofl  in 
general,  in  the  firft  fuppofition  of  fome  weighty  body  falling  moil  faid 
with  a  noife,  but  fome  feemed  uncertain  as  to  that.  I  endeavoured 
likewife  to  learn  its  courfe,  by  comparing  the  accounts  of  people  in 
different  fituations  :  it  feems  to  have  lain  E.  and  W.  and  to  have  paffed 
from  the  W.  eaftward.  I  felt  nothing  of  it  myfelf  as  I  walked  the 
ftreet,  nor  do  I  find  that  many  who  were  walking  did. 

7 h Gowin  z.  To-day,  betwixt  12  and  1,  the  houfe  in  which  I  iive  in  Lincoln's - 


Tr  •  y  J  '  ,T  ******  A  ^  CllASU  X  y  AlA  »»  V  W  J J  O; 

{/f  r  s  B  ^nn~^ields  was  fhaken  violently  for  a  moment.  The  room  where  I  was 
Ibid,  p  603.  ^°°k  very  much,  but  nothing  was  thrown  down.  In  another  room  the 
Read  Feb.  8.  grate  was  feen  to  move,  and  the  fire-fhovel  was  thrown  down.  A  maid- 
1749  50.  fervant  that  was  above-flairs  was  much  frightened  with  the  fhock  and 
noife:  fhe  faid,  fhe  heard  a  found  like  thunder,  which  feemed  to  come 
from  below  :  that  the  window-curtains  and  bed  fhook  very  fenfibly;,  and 

the 
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the  latter  Was  merged  from  it’s  place  neater  to  the  wall  Three  other  per» 
ions  in  the  houfe  both  heard  the  noife  and  felt  the  fhock  *,  but  I  did  not 
take  notice  of  the  noife  myfelf,  being  intent  upon  foraething  elfe  at 
that  time. 

Soon  after  this  happened,  a  fervant  came  from  his  Grace  the  Duke  of 
Newt  aft  le,  to  inquire  if  we  had  perceived  what  had  happened  ;  and  faid, 
that  his  Grace’s  houfe  had  ihaken  all  over. 

I  fent  to  two  or  three  houfes  in  the  neighbourhood,  and  was  informed* 
that  they  were  equally  fenfible  both  of  the  {halting  and  the  noife  •,  and  at¬ 
one  of  the  houfes  it  had  thrown  down  a  firkin  of  butter  from  a  fhelf.  I  * 
was  further  informed,  that  ieveral  of  the  neighbouring  inhabitants  ran 
out  of  their  houfes  ♦,  and  fome  gentlemen  that  were  playing  at  tennis 
ran  out  of  the  tennis-court. 

A  woman  reports,  that  {he  felt  a  like  fhock  the  night  before  lad  a* 
bout  7  o’clock,  which  made  the  candle  jump  off  the  table  at  which  fhe 
then  fat. 

Whilft  I  was  writing,  a  man  came  in  from  Greenwich ,  who  faid,  he 
was  at  Dockhead  when  the  fhock  was  felt  there,  and  the  noife  feemed  to 
him  like  that  of  a  cannon  at  a  diftance :  that  all  the  way  he  came,  as  far 
as  London-Bridge ,  the  people  were  alarmed  at  it. 

3.  As  I  paffed  thro’  the  Mews  to-day,  a  little  before  1,  I  felt  a  {hock  - 
like  an  earthquake,  and  I  thought  I  heard  a  hollow  deep  noife.  Several  Freeman,  Efi\ 
women  thereabouts  came  running  out  of  their  houfes  much  terrified.  F‘ 

At  Leic eft er- Houfe  they  were  apprehenfive  the  foundation  was  giving  ^^Feb.  8, 
way,  and  were  going  to  fend  immediately  for  the  furveyor.  1749-50. 

All  the  way  in  my  return  home,  I  faw  many  groups  of  people  toge- 
ther,  and  difcourfmg  upon  this  fhock  that  had  juft  happened  ;  fome 
imagining  it  was  occafioned  by  fome  houfes  being  blown  up  in  Gold- 
Lane. ,  where  there  was  a  great  fire,  and  others  from  fome  powder-mills 
blowing  up  ;  the  fame  thing  having  been  obferved  about  9  years  ago, 
from  the  like  accident  at  the  mills  at  Hounjlow .  If  neither  of  thefe  caufes 
appear,  it  can  be  no  other  than  an  earthquake. 

4.  On  Lhurfday  Feb.  8.  1749-50.  at  about  half  an  hour  after  12,  as  - - by  Will. 

I  was  fitting  reading  with  one  elbow  on  the  table,  on  the  ground-floor,  Fauquier, £/?; 
in  my  houfe  at  Eltham  in  Kent ,  I  felt  two  fhocks  from  E.  to  W.  which  £  R-  s-  Ibld* 
I  immediately  thought  was  an  earthquake,  as  I  had  felt  fomething  like  a  ® 

it  once  at  Naples  and  was  confirmed  in  my  opinion,  by  my  wife’s 
running  down-ftairs  frighted,  and  declaring  it  was  an  earthquake,  fhe 
having  felt  one  in  the  Weft  Indies.  She  was  in  the  room  over  me,  in  which 
room  there  was  china  ftanding  on  a  cabinet,  which,  fhe  fays,  Ihook  in 
fuch  a  manner  that  fhe  expedled  it  to  fall.  My  children,  who  were  in 
the  room  over  her,  feem  to  have  felt  it  ftronger  ;  as  they  fay,  they  ap¬ 
prehended  a  cheft  of  drawers  in  their  room  was  falling.  The  fervants 
that  were  in  the  kitchen,  which  has  no  room  under  it,  feem  to  have 
felt  but  little  of  it.  One  that  was  writing  fays  he  felt  the  drefier  move, 
and  the  wall,  but  thought  it  was  only  the  fhutting  of  a  door.  Other 
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fervants  in  the  fame  room  felt  nothing  at  all  of  it.  My  gardener,  who 
was  at  work  in  the  garden,  felt  nothing  of  it. 

The  wind  was  at  S.  W.  and  had  been  high  in  the  night  and  morning, 
but  was  very  much  abated  ;  and  after  this,  for  fome  time,  it  was  quite 
calm  *  which  I  believe  it  is  generally  obferved  to  be,  in  thofe  countries 
where  earthquakes  are  more  frequent.  A  flight  of  pigeons  I  have, 
feemed  to  be  much  frightened. 

Eltham  is  about  8  miles  S.  S.  E,  from  Lon  don- Bridge ,  and  ftands  on 
a  hill. 

This  account  was  written  before  I  had  heard  any  thing  from  London. 

5.  I  find,  upon  inquiry,  that  the  earthquake  on  Lhurfday  laft  was 
felt  in  a  gentleman’s  houfe  in  this  place,  *  pretty  fenfibly,  in  two  cham- 
Miies,  D.  D.  bers,  and  in  another  over  one  of  them,  by  a  tremor  of  the  wainfeot  and 
f  ^bl<^  utenfils,  and  a  fmali  fhock  fucceeding  ;  but  was  not  perceived  at  the 
' eat  other  end  of  the  houfe,  in  a  room  on  the  fame  ftory  with  the  chambers. 
I  fhould  have  thought,  when  it  was  felt  fo  near  us,  as  about  150  yards, 
our  houfe,  which  1  look  upon  as  very  fufceptible  of  imprefiions,  fo  as 
to  be  fhaken  by  the  winds,  would  have  been  affeded  :  but  if  it  had, 
’tis  hardly  pofiible  but  fome  of  the  family  muft  have  perceived  it,  con- 
fidering  the  parts  they  were  in,  and  their  being  chiefly  in  a  fitting  pof- 
ture.  1  conclude  therefore  it  could  not  be  very  confiderable  here.  I 
have  endeavoured  to  learn  whether  it  extended  any  further  to  the  S.  of 
us,  but  cannot  yet  find  it  did. 

The  wind  has  been  chiefly  S  and  S.  W.  for  fome  months  pafb,  much 
longer  than  is  ufual  at  any  time  of  the  year  ;  and  yet  we  have  had  but 
a  fmali  quantity  of  rain  hereabout  for  the  feafon. — i  give  you,  on  the 
other  fide,  the  date  of  the  Barometer  and  Thermometer  on  the  8th, 
and  two  days  before  and  after  that,  as  obferved  at  London  by  Mr  Canton , 
and  by  myfelf  here,  at  2h  p.  m.  and  at  8 h  p.  m.  each  day.  I  fhall  only 
add,  that  yefterday  (the  13th)  my  Thermometer  abroad  at  ihy>.  m ,  was 
at  59  —  to  2  70  above  the  freezing  point:  a  degree  of  warmth  exceed¬ 
ing  what,  we  had  fev.eral  days  in  laft  June,  at  2h  p. 
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6.  It  was  Felt  here  *  at  40'  after  noon.  All  the  houfes  were  violently  — —fy 
fhaken,,  efpecially  thofe  which  are  neareft  to  the  river.  I  was  fitting  in  jp 

iny  ftudy,  which  fronts  the  S.  W.  up  one  pair  of  flairs,  i  imagined  that  Bot  Cantab, 
fomething  heavy  had  fallen  down  in  the  room  below  me.  The  fervants.  Ibid.  p.  6og. 
who  happened  to  be  difperfed  in  feveral  rooms,  each  of  them  thought  *****  Chelfey 
one  of  the  others  had  thrown  down  fome  heavy  chefl  or  cabinet.  A  I4* 
maid -fervant,  who  happened  to  be  paffing  from  one  of  the  under  offices  pJetdFcb  15 
to  another,  felt  the  ground  fliake  under  her.  As  the  place  on  which  1749-50 
her  feet  were,  was  full  6*  feet  below  the  furface,  I  immediately  conclud¬ 
ed,  that  fuch  a  motion  mufl  be  oecafioned  only  by  an  earthquake. 

However,  as  mofl  of  the  neighbours  were  confident  that  the  fhoek 
was  oecafioned  by  the  blowing  up  of  the  powder-mills  at  Hounflow ,  I 
di {patched  a  meffenger  thither  on  horfeback,  who  brought  me  word, 
that  the  ffiock  was  not  felt  either  there  or  at  Brentford  ;  and  that  he  couid 
not  learn  that  it  had  been  felt  farther  weflward  than  Kenfmgton- turnpike. 

I  have  alfo  fmee  been  inform’d,  that  it  was  felt  at  Fulham  but  a 
friend,  who  lives  a  little  beyond  Richmond^  has  lent  me  word,  that  they 
did  not  feel  it  there. 

Of  thofe  who  were  in  the  llreet,  or  upon  the  river,  fome  felt  it,  and 
others  not. 

I  am  credibly  informed  that  letters  from  Calais  and  Boulogne  mention 
it’s  having  been  felt  on  that  coaft.  s 

It  feems  therefore  to  have  extended  itfelf  far  to  the  E.  ;  but  to  have 
terminated  in  the  W.  about  two  miles  beyond  this  place. 

7.  The  earthquake  was  not  felt  at  Inga  t ft  one  >  norat  Colchefter^  nor  at 

this  townf .  .*•  ;  .  l  F.TVTbid.. 

On  Thurfday  laft  the  lightning  fell,  on  2  fteeples  not  far  from  Col-  p,  610.  Read, 
chejler.  H  Feb,  15.1 749- 

8.  With 5 °» 

*  Chelfey. 
v  4  Harwich.',  g 

|j  Mr  Trembley ,  who  was  going  the  next  day  for  Holland,  was  at  the  time  of  the  earth¬ 
quake  with  Mr  Folkes  in  his  ftudy  in  tgueen  s-Square  ;  where  were  alfo  the  Earl  of  Mac > 
clesfield  and  the  Hon.  Charles  Bentinck ;  they  all  felt  themfelves  at  the  fame  inftant 
ftrongly  lifted  up,  and  prefently  fet  down  again  :  they  alfo  heard;  a  noife  over,  their  heads 
as  of  fome  heavy  piece  of  furniture  being  thrown  down,  whilft  thofe  who  were  in  the  room 
over  them  were  frighted",  and  apprehended  the  like  accident  had  happened  below-ftairs. 

The  coachmen  on  the- boxes  of  2  coaches  then  Handing  at  the.  door,  were  extremely 
Temfible  of  the  fhoek,  and  apprehended  the  houfe  was  going  to  tall  upon  them. 
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8.  With  regard  to  the  extent  of  the  late  earthquake  this  way  (I  mean 
due  E.  from  London)  I  cannot  learn  that  it  palled  the  little  river  Rodden 
that  runs  by  my  gardens,  and  erodes  the  Harwich  road  at  Great  Ilford . 
My  own  houfe  (lands  about  4  a  mile  N.  from  the  6  mile-done.  I  was 
in  my  gardens  with  feveral  workmen,  and  none  of  us  were  fenfible  of 
any  thing  ;  but  my  wife,  who  was  in  her  dreffing-room,  felt  the  houfe 
tremble  fo  much,  that,  upon  my  coming  in,  fhe  told  me  fhe  verily 
believed  there  had  been  an  earthquake  *  the  motion  of  the  houfe  under 
her  being  exactly  like  what  die  had  often  heard  defcribed  when  die  was 
in  Italy . 


*7 he  declara 
tion  of  the 
Hon.  Philip 
Vanbrugh, 


- - at  ? ly-  XXIX.  It  is  proper  to  obferve,  that  the  following  relations  are  not 

mouth,  about  made  by  mean,  ignorant,  or  fanciful  people,  but  by  perfons  of  good 
one  m  the  mor -  whofe  veracity  is  unqueftionable,  and  whofe  judgment  in  this  cafe  is, 

'■runs',  between  T  ,  .  ,  jo  j 

Feb.  8.  and  9  1  think,  rational  and  j utt. 

1749-5°.  b  t^e  ^ecv-  MrW.Badow.  Ibid.  p.  692.  Read  May  24.  1750. 

The  Earthquake  at  London  was  on  Thurfday ,  February  8.  about  noon. 
That,  in  the  night,  betwixt  F'hurfday  the  8th  of  Feb.  1749.  and  the 
day  following,  towards  one  as  he  was  reading  in  bed,  he  was  fenfibly 
affeded  by  a  fudden  diake  :  that,  looking  about,  he  obferved  betwixt 
Efqi'Commif  the  foot-curtains,  which  were  partly  open,  fome  drawings  which  hung  on 
foner  of  his  the  wall,  alfo  the  fide-curtains,  in  a  trembling  motion  :  that  it  imme- 
Majefty'sdock-  diately  brought  into  his  mind  the  earthquake  in  Jamaica  in  1692.  which 
"Plymouth  feveral  years  ago  had  been,  at  Jamaica,  particularly  defcribed  to  him,  by 
a  perfon  who  was  in  the  idand  at  the  time  of  that  earthquake. 

That,  the  night  above-mentioned,  at  what  hour  die  cannot  fay,  die  was 
greatly  furprized  by  an  unufual  motion  of  her  bed;  which  immediately 
brought  to  her  thoughts  the  fhock  of  an  earthquake  die  felt  feveral 
years  before,  to  which  in  her  mind  die  refembkd  the  prefent  (hake. 

living  in  the  fame  houfe. 

i The  declarati -  That,  in  the  night  above-mentioned,  towards  one  die  perceived  a 
on  of  Mrs  fenfible  motion  of  her  bed,  and  (there  being  a  light  in  the  room)  faw 
s^de>  the-  curtains  diake.  This  fhe  thought  to  be  occafioned  by  the  wind 

Slade,  M after-  (which  die  then  heard  blow,  ftrong),  fuppofing  the  fafh  not  to  be  clofe 
Shipwright  of  down  :  accordingly  dierofe,  and  went  to  the  windows,  but  found  the 
his  Ma) e fly' s  fadies  intirely  clofe. 

JV.  B ,  Both  the  Commiflioner  and  the  Ladies  believe  there  was  only  a 
fingle  diake.  Mifs  Slade's  houfe  joins  the  Commiflioner’s. 

On  account  of  the  dead  time  of  the  night  in  which  it  happened,  not 
many  people  would  be  fenfible  of  the  motion :  of  thofe  who  were, 
mod;  would  naturally  attribute  it  to  the  high  wind,  which  then  blew  ; 
and  a  month  being  paffed  before  any  inquiry  has  been  made,  it  is 
not  to  be  wondered  at  that,  but  few  recoiled  any  thing  concerning  it. 
The  Commiflioner,  by  reafon  of  frequent  returns  of  the  gout,  does  not 
-deep  up-ftairs,  but  in  a  very  fmall  room  behind  the  houfe,  joining  to 
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the  houfe,  and  communicating  by  a  door  with  one  of  the  back  par¬ 
lours.  This  building  is  fo  low  (being  only  a  ground-floor,  without 
any  room  over  it),  and  is  fo  fkreened  by  higher  buildings,  that  hard¬ 
ly  any  wind  can  affed:  it ;  efpecially  the  wind  which  blew  that  night ; 
as  the  body  of  the  Commiffioner’s  houfe  was  betwixt  that  and  the 
ftroke  of  the  wind. 

The  dock  is  about  2  miles  W.  from  Plymouth ,  and  about  220  almoft 
weft  from  London . 

XXX.  1.  At  very  nearly  half  an  hour  after  5  this  morning,  being —March  8,. 
then  in  bed,  but  perfectly  awake,  I  felt  a  very  ftrong  fhake,  or  rather  I749*5°*  at 
3  or  4  fucceffive  fhakes  of  an  earthquake,  as  I  immediately  took  them^0np0"  ^ 
to  be.  I  judge  the  whole  phenomenon  to  have  lafted  about  3  or  at  moft  jy  ^ViV 
4"  ;  and  the  fhocks  appeared  to  differ  from  what  I  had  felt  on  the  8th  Read  March" 
of  laft  month,  in  this  particular,  that  I  did  not  now  perceive  that  lifting  8.  1749-50. 
upwards,  and  fudden  fettling  again,  which  I  was  then  fenftble  of ;  nor 
did  I  hear  that  diftind  noife,  as  of  a  great  weight  falling,  which  moft 
people  were  then  furprized  with  :  but  what  now  moft  afteded  me  was 
the  fenfation  of  very  quick  fhakes,  or  of  a  Tremor t  as  it  appeared  in  a 
horizontal  diredion  ;  and  I  heard,  during  all  the  time,  a  fort  of  crack¬ 
ling  of  the  wainfcot,  window-frames,  and  floor,  with  fuch  a  rattling  in 
the  chimney,  as  I  have  fometimes  heard  upon  a  fudden  and  ftrong  guft 
of  wind. 

I  inftantly  jumped  out  of  bed,  to  fee  if  there  was  any  damage  done  ; 
and  going  to  my  chamber-door,  J  met  my  daughter  running  in  a  fright 
from  her  room,  who  faid  fhe  was  waked  with  fuch  a  fhock,  that  lhe 
thought  her  room  had  been  falling  •,  two  men-fervants  alfo,  who  lay  in 
the  garret,  and  whom  I  had  called  to,  anfwered  me  whilft  I  was  talk¬ 
ing  to  my  daughter,  that  they  were  both  awakened  by  the  fhock,  and 
that  they  felt,  as  they  both  expreffed  it,  fuch  a  motion,  as  they  had 
fometimes  known  given  to,  a  child  in  a  cradle. 

Prefently  after  I  had  got  on  my  clothes,  I  fpoke  to  forne  of  my  neigh¬ 
bours,  who  all  gave  me  very  nearly  the  fame  account  as  this  I  have 
been  juft  giving  of  what  I  had  obferved  myfelf;  only  fome  added,  par¬ 
ticularly  a  gentleman  who  lives  in  an  older  houfe  than  mine,,  that  he 
apprehended,  from  a  crackling  noife  over  his  head,  that  a  chimney  had 
been  thrown  down,  and  was  then  breaking  thro5  the  tiles  and  lathing  q£ 
his  houfe. 

I  fent  a  fervant  about  7,  and  he  met  a  countryman,  who  was,  bring¬ 
ing  a  load  of  hay  from  beyond  Highgate ,  and  who  was  on  the  other 
fide  of  the  town  when  the  fhock  happened  ;  he  did  not,  he  faid5;  feel  it* 
as  he  was  driving  his  waggon  ;  but  that  the  people  he  faw  in  the  town 
of  Highgate  were  all  greatly  furprized*  faying  they  had  their  houfos 
very  much  fhocked,  and  that  the  chairs  in  fome  were  thrown,  about  ij& 
their  rooms. 
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The  chamber  I  lie  in  is  up  two  pair  of  flairs  forwards*  and  tnj  bed 
Hands  N*  Wh  and  S,  £.  I  took  particular  notice,  that  there  was  nei¬ 
ther' cart  nor  coach  going  by,  but  that  every  thing  was  entirely  quiet  at 
the  time,  -  ?  *  .  • 

■7,  This  morning,  Fhurfday  March  8.  1 749-50  about  18 !  before  6, 
acjjrding  to  equal  time,  or  half  an -hour  after  5  by  the  fun,  I  felt,  in 
my  bed-chamber,  on  the  fecorid.  dory  of  my  houfe  in  Norfolk- finely 
adjoining  to  the  river,  a  fhock  of  an  earthquake,  much  ftronger,  and 
March  3 "  of  longer  duration,  than  that  which  I  had  felt  on  ‘Thurfday  Feb.  8'.  f 
0-50.  was  full  awake,  and  had  iuft  begun  to  drefs  myfelf,  when  I  was  alarmed 
with  the  trembling  of  the  room,  attended  with  a  noife  fomewhat  dif¬ 
ferent  from  that  of  the  former  fhock  this  day  month,  which  feemed  to 
be  occafioned  by  fome  great,  weight  falling  upon  the  floor  above  me  ; 
whereas  the  noile  of  this  latter  appeared  to  me  caufed  only  by  the  tre¬ 
mulous  motion  of  the  whole  room  and  the  adjoining  ones,  the  walls, 
wainfeot,  furniture,  &c.  T 

When  l  came  down  to  my  ftudy  on  the  ffrfj.  floor,  I  found  a  book 
thrown  down  from  an  upper  fheif. 

My  family  were  awakened  by  the  fhock.  The  air  was  at  that  time, 
and  for  fome  hours  after,  extremely  calm,  and  the  wind  wederly. 

This  account  was  drawn  up  immediately  before  I  had  feen  any  other 
perfon*  except  my  own  family. 

I  have  been  fince  told  by  a  gentleman,  who  refided  many  years  in  the 
IVeft  Indies ,  that  this  lad  fhock  was  more  violent  than  any  he  had  felt 
there,  except  one  a x.  Carthagena,  in  which  a  city,  about  200  leagues 
difrant  from  thence,  was  {wallowed  up  at  that  indant. 

Another  gentleman  deferibed  to  me  the  fenfation,  upon  being  awake- 
-ened  by  the  motion,  to  be  like  that  of  falling  into  a  nt. 

—b  Mr  O'  About  40'  after  5  this  morning  I  was  waked  out  of  a  found  deep 

^Henry^Baker,  a  great  noife,  hardly  to  be  deferibed,  but  what  feemed  then  to  me 

P-  617.  Read  as  ^  t^e  ro°f  boufe  was  tumbling  in,  or  like  the  rumbling  I  have 

March  8.  fometimes  heard  thunder  make  before  a  very  loud  clap.  It  continued 
J749-50.  2  or  f1  as  nearly  as  I  could  guels,  under  the  furprize  of  being  awaked 

fo  fuddenly  •,  during  which  time  the  windows  rattled,  the  tables,  chairs, 
-and  other  furniture  in  the  room,  Ihook  greatly  ;  and  a  brafs  warming- 
pan,  in  particular,  that  flood  upon  a  marble  flab  before  the  chimney, 
‘made  a  very  remarkable  ringing  and  jarring  noife. 

Two  maids,  in  a  room  over  mine,  were  alfo  waked  by  it,  and  got 
up  immediately,  being  frighted  by  the  fhaking  of  the  bed  on  which 
they  lay  •,  but  for  my  own  part  I  felt  little  or  no  motion  of  my  own 
bed.  However,  as  mod  people  who  were  in  bed  agree  in  deferibing 
fuch  a  motion,  it  was  probably  that  which  waked  me,  tho’  the  violence 
of  it  might  be  over,  before  I  was  fufHciently  awake  to  take  due  notice 
of  it.  •  . 

.  My  fon  was  likewife  waked  by  the  great  rattling  of  the  windows  in 

his  chamber,  which  he  at  flrft  imagined  to  be  Ihaken  by  a  high  wind, 

they 
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they  being  apt  to  make  Tome  noife  in  windy  weather,  though  never  Hke 
what  he  then  heard,  which  deemed  like  opening  a  cafement- window, 
and  fhutting  it  .again  very  fuddenly  and  violently.  A  cat  that  lay  upon 
his  bed  darted  Up  in  much  furprize. 

Several  people  in  the  neighbourhood  went  out  into  the  ftreets,  and 
others  got  upon  the  leads  ot  their  houfes,  to  fee  if  any  damage  was  done, 

Some  milk- women  felt  it  very  ftrongly  as  they  were  milking  their  cows 
near  Maribone.  It  was  violent  in  Bond-ftreet ,  and  all  that  quarter  of 
the  town  •,  and  I  find,  by  people  living  in  very  different  and  diftant 
parts  of  London  and  Weftminfter ,  that  it  was  felt  univerfally  through  the 
whole,  and  was  not  longer  in  continuance,  but  that  it’s  motion  was 
more  violent  and  fhocking  than  the  earthquake,  which  happened  on 
Feb.  8. 

A  waterman  that  was  lying  in  his  boat,  then  at  anchor  near  King  ft  on, 
told  a  friend  of  mine,  that  he  was  frighted  with  fomething  like  a  vio¬ 
lent  blow  ftriking  againft  the  bottom  of  the  boat ;  that  the  water  was 
much  agitated,  and  that  the  barges  and  other  veffels  upon  the  river 
were  tolled  about  as  in  a  tempeft. 

4.  As  I  was  walking  this  morning  in  my  garden  at  Kenfington  Gravel- _ by  Mar- 

Pits ,  about  40;  after  5  by  my  watch,  I  felt  an  exceeding  great  fhock,  tin  Clare,  Efa 
a  fuccuffion  of  the  earth,  attended  with  an  explofion  that,  I  fancy,  re-  F-  f  s ■  Ibld 
fembled  the  blowing  up  of  a  mine,  and  with  the  fame  kind  of  noife.  Arch's 

It  was  followed  by  a  trembling,  very  bride  at  firft,  which  gradually  1749.50.* 
abated  *,  and  in  about  3^,  as  near  as  I  can  judge,  totally  ceafed.  The 
tremor  was  attended  with  the  noife  ot  a  diftant  thunder,  which,  with 
the  motion,  gradually  died  away. 

I  am  not  certain  the  building  near  me  moved  ;  but  I  fanfied  it  did. 

My  feet  I  am  fure  felt  great  emotion  ;  and  a  large  watering-pot,  of  9 
inches  bafe,  that  flood  near  me,  was  thrown  all  along,  the  moment  the 
trembling  cealed. 

P.  S.  I  have  fince  difeovered  that  my  watering-pot  was  overfet  by  a 
brick  that  was  thrown  off  the  houfe  by  the  fhock. 

5.  At  40'  pad;  5  this  morning,  as  I  lay  awake  in  a  two  pair  of  flairs - by  Da- 

room,  I  heard  a  noife,  firft  as  if  the  top  of  the  houfe  was  cracking,  niel  Peter 
and  then  as  if  it  fell  in.  Inftantaneoudy  the  houfe  fhook  with  great  bayard,  Ms  D‘ 
violence,  rocking  to  and  fro  from  N.  E.  to  S.  W.  fo  as  to  make  all  j^id  p '62*K 
the  furniture  rattle,  the  windows  and  bells  ring.  It  alfo  waked  all  the  Read  March* 
family,  but  the  fervants  in  the  garrets  felt  the  greater  fhock.  8.  1749-50. 

It  is  reported,  that  two  fmall  diocks  preceded  this,  one  at  1 2  laft 
night,  the  other  at  2  this  morning  5  but  I  cannot  fay  I  felt  either. 

The  milk-people  in  the  fields  were  very  fenfible  of  this  earthquake, 
and  fay,  that  it  began  by  a  report  like  that  of  a  cannon  fired  near  at 
hand.  Thofe  who  were  milking  in  a  barn  thought  it  was  coming  down *, 
but  were  not  fo  fenfible  of  the  earth’s  motion  as  thofe  milking  in  the 
fields,  who  could  fcarcely  Hand.  The  cows  were  alfo  frightened,  and 
ran  away  from  the  people. 
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this  earthquake  was  univerfally  felt  at  Hampftead ,  and  much  ftron- 
ger  than  that  on  Feb.  8. 

— -  lyihe  6.  The  earthquake  this  morning,  which  happened  at  fo  early  an  hour 

Rev  Mr  Ro-  as  t0  furprize  rnoft  people  in  their  deep,  I  had  all  the  opportunities 

ger^c^kcring,  jmaginabie  0f  obferving  to  as  much  exadlnefs  as  'phenomena  of  this  na- 
p.  622  Read  tore  can  be  ;  and  therefore  prefent  you  with  this  early  intelligence.  . 
March  8.  About  i  after  5  I  was  lying  in  bed  awake,  and  under  the  compofure 
1749-53.  which  one  generally  feels  upon  recovering  from  a  regular  and  refrefhing 
Deep.  To  this  the  ferenity  of  the  morning  greatly  contributed,  as  well 
as  the  gradual  increafe  of  light,  which,  the  fhutters  being  open,  could 
eafily  be  perceived  through  the  linnen  furniture  of  the  bed  and  window- 
curtains.  I  mention  this  particular,  becaufe,  every  objed  in  the  cham¬ 
ber  being  thus  rendered  fufficiently  diftindt,  I  had  the  opportunity  of 
examining  the  event  by  the  evidence  of  my  eyes,  as  well  as  that  of  my 

ears.  On  a  fudden  I  heard  a  found  like  that  of  a  blaft  of  wind  5  fuch 

a  blaft  I  mean,  as  thofe  we  perceive  in  the  dry  windy  days,  fo  frequent 
with  us  about  the  equinoxes  *,  one  that,  at  different  intervals,  rifes  gra¬ 
dually  to  its  full  flrength,  and  gradually  dies  off.  The  attention  this 
occafioned  led  me  very  fenfibly  to  perceive  myfelf  raifed  in  my  bed 
(which  flood  N.  andS.)  and  to  obferve,  that  the  motion,  as  I  lay  upon 
my  back,  began  on  my  right  fide,  and  from  head  to  foot  inclined  me 
towards  the  left. 

This  was  nearly  inftantaneous  with  the  commencement  of  the  blaft, 
and  I  immediately  concluded  it  to  be  an  attack  of  the  lame  kind  with 
that  on  this  day  was  a  month.  The  fenfation  I  felt  at  this  time  was 
rather  folemn  than  terrifying  *,  fo  that  I  patiently  lay  to  obferve  the  fol¬ 
lowing  circumflances. 

The  firft  fhock  being  given,  the  motion  that  followed  was  that  of  a 
very  quick  vibration  ;  and  looking  at  the  curtains  of  the  bed,  I  per- 
,  ceived  their  motion  was  fimilar.  The  hinges  of  the  drawers  of  a  dref- 

fmg-table  on  my  right  hand  clapped,  not  only  diflindlly,  but  confider- 
ably  loud  ;  and  a  found,  fuitable  to  its  materials,  came  from  every 
moveable  body  in  the  room.  The  whole  fhock,  to  my  judgment,  laft- 
ed  about  ro  or  12^  5  when,  the  rufhing  noife  above  mentioned  having, 
gradually  died  away,  every  thing  was  reftored  to  that  calmnefs  which, 
had  preceded  the  event. 

I  then  rofe,  and  found  by  my  watch  that  it  was  half  an  hour  paft  5. 

I  am  not  able  to  judge  of  the  comparative  force  of  this  fhock  with 
that  on  this  day  month  •,  for  I  was  then  at  my  hcufe  on  Enfield- chace^ 
where  it  was  not  in  the  leafl  perceived,  nor  nearer  to  there  (as  I  can- 
learn)  than  Edmonton ,  which  lies,  in  a  S.  E.  diredtion,  about  3  ~  miles, 
nearer  to  town.  But  one  of  my  chimnies  in  town  has  fuffered  by  this 
fhock  *,  and  I  am  informed  that  two  others  have  been  thrown  down  in 
Monkviell-ftreet  and  Jewinfireet ,  which  He  in  a  N*  W,  direction,  from> 
Aldermanbur^  at  about  \  a  mile  diftance. 
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I  think  I  -have  forne  where  found  it  obferved  by  the  ancient  Natura» 
lifts,  that  earthquakes  ulually,  tho’  not  conftantly,  happen  in  the  fpring 
.and  autumn  *  and  the  principle  they  go  up'on  gives  fome  credit  to  their 
obfervatien.  However,  this  induced  me  to  look  over  my  minutes  of 
fuch  earthquakes  with  us  as  have  come  to  my  knowledge  finee  the  mid¬ 
dle  of  the  taft  century.  Thefe  I  found  as  follow  ;  viz. 

ig  Jan- .  1665-6.  at  Oxford  * -  -  about  6  even* 


7  Sept.  1 683.  at  ditto 
9  OR,  ditto  thro’ the  midland  counties 

f  In  London ,  and  parts  adjacent, 

$  Sept.  1 692.  j  and  in  the  Englijh  camp  in 

f  Flanders 
28  Dee.  1703.  In  the  N.  of  England  - - 

8  February,  {  In  Loiuion'  and  about  7  miles  ) 
I74-9-50- 


about  7  morn, 
about  1 1  night. 


a 


O 


p.  m. 


about  5  even. 


round,  and  from  private  r  about  12 1  p.  m. 
hands  at  Calais  ' 

v  a  j  London ,  where  el fe,  atpre-7  j  „  . 

8  March,  dm,)  fenc  unknown>  ^  $  about  5  *  morn. 

Out  of  thefe  7  inftances,  you  will  perceive,  that  3  have  happened 
in  the  autumn,  2  in  fpring,  and  2  in  Dec.  and  Jan.  fo  that  the  balance 
in  favour  of  the  ancient  obfervations  is  as  5  to  2.  I  beg  leave  alfo  to 
obferve,  that  of  thefe,  the  2  in  the  fpring  are  thofe  we  have  fo  lately 
felt,  and  thofe,  after  the  opened:  winter,  and  in  the  warmed:  fpring, 
that  our  country,  podibly,  ever  knew.  How  far  this  obfervatien  may 
be  applicable  to  adjuft  the  caufe  of  the  two  late  earthquakes,  it  would 
be  impertinent  in  me  to  offer. 

7.  He  was  juft  come  into  the  garden  (at  4  an  hour  after  5),  and 


as  fee* 


was  fcarce  arrived  at  the  great  tree,  near  the  little  door  under  Harcourfs  in  the  Inner- 
buildings  (which  is  about  10  or  12  yards  perhaps  diftant  from  Harcourf  s  TemPle^- 
buildings),  when  he  heard  a  great  noise,  louder  by  much  than  the  ^  Shfw  u 
noife  of  the  explodons  upon  the  proof  of  the^raz^  cannon  at  Woolwich ,  very  fenftbk 
when  full-charged  (at  which  proofs  he  has  been  often  prefent) ;  nay  Scotchman) 
louder ,  he  thought ,  than  any  noife  he  ever  heard.  This  noife  feemed  to then  atrw*rk 
come  from  behind  the  buildings;  and  his  face  was  then  oppoftte  to  ^^atedby 

them.  JamesBurrow* 

At  the  fame  inftant  he  faw  the  whole  building  move  upwards ,  then  Efo  F.  R.  s. 
incline  forwards  towards  him  (fo  that  he  thought  it  would  fall  upon  P*  6*6. 
him)  ;  then  recline  < backwards ,  and  then  fettle  ;  at  which  time  all  the  Rea^  March 
windows  rattled  and  clatter ed^  as  upon  an  explofion  of  a  cannon  ;  the  ^  :>c" 

found  in  the  interim  rolling  away  (leemingly  from  the  water-fide  up  to¬ 
wards  L emple-Bar)  juft  like  the  rolling  found  or  echo  which  accom¬ 
panies  or  fucceeds  the  explofion  of  thunder,  or  of  drip-guns. 

As  to  the  continuance,  he  often  expreffed  himfelf  that  it  was  as  a 
thought  and,  in  point  of  time,  he  fuppofed  it  could  not  be  j11. 

The  found  and  the  motion  began  both  together  ;  but  the  found  was 
quite  rolled  off,  rather  fooner  than  the  buildings  were  fettled* 
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I  afked  him  how  much  he  judged  the  declination  of  the  building  to 
have  been  from  the  perpendicular  ?  he  anfwered,  “  that  it  was  impofli- 
“  ble  to  be  exabt  in  relating  that  particular,  both  by  reafon  of  the  fur- 
-  prize  he  was  in,  and  alfo  from  the  fuddennefs  of  the  whole  cbmpafs 
1  of  the  appearance,  which  was  but  as  a  thought.55  However,  in  order 
to  form  fome  notion  of  it,  I  made  a  comparative  inclination  of  the 
garden  key,  which  I  held  perpendicular  to  my  hand,  and  moved  back¬ 
wards  and  forwards,  till  he  fhould  judge  it  to  approach  neared  to  what 
he  could  recollect  of  the  heeling  of  the  buildings  (which  indeed  was  but 
an  inaccurate  method  of  coming  at  the  truth  of  a  thing  profefifedly  un¬ 
certain  even  to  the  relator) :  It  feemed  to  me,  by  his  description  in  this 
rough  comparifon  (in  which  I  might  eafily  miftake  him)  to  be  a  decli¬ 
nation  of  Several  degrees  from  the  perpendicular  ;  which  is  alfo  agree¬ 
able  to  his  apprehenfion,  that  the  building  would  fall  upon  him.  Pof- 
fibly,  his  furprize  might  magnify  the  appearance  far  beyond  the  reality. 

I  then  inquired  what  perception  he  had  of  his  own  perfonal  motion , 
and  that  of  the  particular  fpot  of  ground  whereon  he  then  flood  ?  he  faid, 
his  furprize  was  fo  great,  on  feeing  io  new  and  uncommon  an  appear¬ 
ance  (for  he  was  not  in  or  near  London  when  the  lad  earthquake  hap¬ 
pened),  that  he  either  had  no  perception  at  all  concerning  himfelf  and 
the  ground  under  him  j  or  at  lead  was  fo  intirely  engaged  in  obferving 
what  he  faw  and  heard,  that  he  had  no  attention  to  what  he  felt. 

N.  B.  I  made  this  memorandum  immediately  after  convening  with 
this  Robert  Shaw  ;  and  therefore  I  fuppofe  it  contains  a  tolerably 
exadt  account  of  what  he  related  to  me. 

8.  At  5h  qo7  nearly,  equal  time,  I  was  dandingin  my  ftudy,  when  I 
Miles,  heard  a  noife,  at  the  fird  moment,  very  like  the  explofion  1  heard  Several 
h>P>  F  R  S.  years  ago,  when  fome  drying  and  dorehoufes  of  gunpowder  were  blown 
^Retd  Match*  llP  a^0Llt  6  miles  from  us  :  this  noife  ififued  in  a  murmur  in  the  air,  like 
,  -  1749.  didant  thunder,  and  ended  like  a  rufhing  wind  :  there  was  no  perceivable 
intermiflion  in  the  noife  from  fird  to  lad  •,  it  feemed  to  come  from  the  W. 
and  continued  about  4^  exclufive  of  the  tremor,  which  laded  fome  time 
after  the  noife  feemed  to  have  ceafed.  1  found  no  motion  of  the  floor, 
which  is  over  a  cellar,  upon  a  level  with  other  adjoining  ground-floors  ; 
but  the  doors  of  my  book-preflfes,  at  the  wed  end  of  the  room,  Shook 
to  and  again,  and  the  rings  on  the  doors  rattled  exceedingly  ;  but  I  was 
not  fenfible  of  any  motion  of  the  other  doors  on  the  fides  of  the  room, 
near  to  fome  of  which  I  then  dood.  Such  of  the  family  as  were  in  bed 
felt  their  beds  to  be  raifed  up,  and  then  fhaken  from  fide  to  fide. 

A  fenfible  young  gentleman,  who  called  upon  me  that  morning  as 
he  came  from  London ,  told  me,  that,  considering  the  fituation  his  bed 
was  placed  in,  and  the  motion  he  felt  from  one  fide  to  another,  he  con¬ 
cluded  the  Shock  proceeded  from  the  W.  The  fame  observation,  he 
laid,  others  had  made,  with  whom  he  had  talked. 


— by  the 


it 


1 


Meteorological  Qbfervations .  jox 

It  was  univerfally  felt  here  *,  and  very  much  at  the  following  places 
around  us :  at  Merton ,  about  a  mile  S.  W.  from  us,  and  at  Mitcham , 
about  2  miles  S.  at  Croydon ,  4  miles  S  fome  tiles  fell  from  houfes  ;  it 
greatly  alarmed  the  inhabitants  of  Streatham ,  about  a  mile  and  ;  E.  of 
us;  at  Clapham ,  two  miles  and  a  halfN.  a  chimney,  and  other  parts 
of  a  building  tell  down  ;  at  Wandfworth ,  two  miles  N.  W.  the  fhock 
was  very  great  ;  efpecially  near  the  fide  of  the  Thames.  It  was  felt 
likewife  at  Epfom ,  about  nine  miles  S.  W.  from  us ;  but  how  much 
farther,  my  information  does  not  fay. 

Upon  inquiry  made  of  feveral  perfons,  who  were  abroad  at  the  time, 
going  to  their  work,  I  cannot  hear  of  any  one,  who  faw  any  lightning, 
perceived  any  nolle,  or  felt  any  thing  of  an  earthquake.  -f 

The  flates  of  the  Barometer  and  Thermometer  were  not  remarkably 
different  from  what  they  had  been  for  feveral  preceding  days  ;  however 
1  have  added  them  underneath. 

7  day  at  4h  a  m.  Bar.  30,07.  Therm.  32  almoft,  Wind  W.  clear, 
and  white  frofl. 

D°  at  9 hp.  m.  Bar.  29,99.  Therm.  40,  clear  evening. 

8  day  at  4h  a.  m.  Bar.  30,07.  Therm.  40,  cloudy  morning.  Wind  W. 

D°  at  2hp-m.  Bar.  30,14.  Therm  58,  cloudy  evening.  Wind  W. 

9.  It  was  much  ftronger  than  that  which  happened  in  Feb.  two  great _ -by  John 

fhocks  being  felt  prefently  after  each  other.  Thofe  who  were  out  of  Marty  n, 
doors  felt  the  ground  fhake  under  them  very  fenfibly  ;  whereas,  in  the  F-  Pr°f 
former,  few  were  fenfible  of  the  fhock,  except  thofe  who  were  in  ^  Can?b' 
houfes.  I  do  not  hear  of  any  mifchief  done  by  it  in  this  neighbourhood  ;  ||  Reay  March 
neither  can  I  learn  that  it  extended  farther  weft  ward  than  the  former.  15.  1749. 

I  am .  very  well  affured,  that  it  was  ftrongly  felt  at  Fulham ,  and  at 
T urnh  am- Green. 

Several  were  fenfible  of  a  fmaller  fhock  about  3  the  fame  morning  ; 
and  fome  talk  of  unufual  appearances  in  the  air.  But  this  laft  circum- 
ftance  feems  not  very  well  attefted.  For  my  own  part,  I  looked  out 
of  my  chamber-window  to  the  S.  W.  at  after  5,  and  only  perceived 
it  to  be  a  grey  morning,  fuch  as  ufually  predicts  a  fine  day. 

10  As  there  happened  fome  particular  circumftances  in  the  laft  vio - ^Mi- 

lent  fhock  of  an  earthquake,  that  were  not  taken  notice  of  at  our  laft  chael  kufiel, 
meeting,  I  prefume  therefore  to  fend  you  the  obfervations  I  made  there-  F  s‘ 
on,  as  they  appeared  to  me  at  my  houfe  in  Bloomjbury.  March* 

On  Thurfday  morning  laft,  about  half  an  hour  after  5  o’clock  in  the  15.  1749. 
morning,  I  was  awakened  by  a  violent  percuffion  of  my  bed  ;  the  fhocks, 

I  apprehend,  lafted  about  10  or  i2//,  becaufe  my  bed  was  rocked  from 
one  fide  to  the  other  feveral  times.  The  motion  appeared  to  me  to  be 
in  a  horizontal  diredhon.  I  heard  no  noife  before  the  fhake  ;  but  if  any, 
it  might  perhaps  occafion  my  being  fo  thoroughly  awakened.  My 
fervants  told  me  they  heard  a  report  like  a  great  blaft  of  wind  with  a 


d  Chelfey. 


dat- 


*  Tooting  in  Surry, 


f  See  Art.  14. 
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clattering  and  -fnapping  of  the  windows  and  doors  of  the  houfe,  as  they 
exprdltd  it. 

In  my  dining-room  there  was  an  India  cabinet,  on  which  was  placed 
fome  ornamental  China>  part  of  which  was  thrown  down  on  the  floor, 
and  fome  broke. 

But  what  was  moft  remarkable,  I  had  two  China  figures  placed  on 
the  cabinet,  with  their  faces  fronting  the  W.  which  were,  by  the  feverai 
fnocks,  turned  about  facing  the  N.  E.  which  I  took  to  be  nearly  4  of 
the  circumference  of  a  circle.  In  this  fituation  I  found  them  as  foon  as 


I  arofe  in  the  morning  ;  and  I  am  afliired  nobody  had  been  in  the  room 
before  to  difplace  them. 

Since,  I  was  told  by  fome  company,  that  were  at  my  houfe,  that  a 
porter  was  going  down  Chancery-Lam  to  call  a  gentleman  to  go  to  the 
Brentford  election,,  and,  in  his  way,  as  he  called  it,  was  (truck  with  a 
blaft,  turned  round  on  his  heel,  and  fell  down,  and  has  not  been  well 
fince.  Alfo  another  perfon,  that  was  let  out  on  fome  buflnefs,  was 
nearly  turned  round  by  the  fhock  *,  which  feems  a  little  to  confirm  the 
moving  the  China  figures  in  the  direction  before  mentioned. 

_ _ by  James  1 1.  Between  5  and  6  in  the  morning  I  was  awaked  by  a  violent  mo- 

Parfons,  M.D  tion  of  the  houfe,  with  a  great  noife  refembiing  the  fall  of  fome  heavy 
F.  R  S.  Ibid.  foQdy  over-head :  at  waking  I  found  my  bed  move  very  much  ;  but  in 
Match” i R£ad  furPr*ze  could  not  diftinguifh  what  kind  of  motion  it  might  be,  as 
\t I5’  to  its  dire&ion  ;  this  being  momentary,  as  well  as  my  furprize,  I  faw 
and  heard  the  China  rattle  upon  a  cabinet  in  my  chamber,  and  perceived 
a  trembling  motion  in  the  room  for  feverai  feconds.  My  wife  was 
alfo  difturbed  j  and  afking  what  was  the  matter,  I  faid  I  felt  a  ihock, 
which  I  believed  to  be  like  what  had  happened  that  day  month :  fhe 
anfwered,  if  this  is  one,  I  felt  another  about  2  this  morning,  while  you 
flept.  Tim  mediately  looked  at  my  watch,  and  faw  it  was  36'  or  37' 
after  5,.  I  obferved  a  light  fhine  in  at  my  windows  more  than  was 
natural  ;  and  from  the  rednefs  of  the  fky,  and  clearnefs  of  the  morning, 

'  concluded  the  fun  was  rifing  *  but  imagined  it  fomething  ftrange  it 
fhould  rife  fo  many  minutes  fooner  than  was  ufual  upon  the  8th  of 
March :  upon  which  I  rofe,  and  went  to  my  window,  which  looked 
eaftward,  and  then  faw  it  was  a  red  light  only,  extended  from  about  N. 
N.  E.  to  S.  E.  which  I  take  to  be  that  mentioned  by  the  Rev.  Dr  Miles 
laft  Lhurfday . 

Then  1  went  into  the  fquare,  where  feverai  fervants  came  out  of  their 
houfes  much  frighted.  They  all  felt  it  the  fame  way  ;  and  feverai  la¬ 
bourers  and  market-people  told  me  they  were  fliaken  very  much  as  they 
walked,  and  that  all  Newgate- Market  was  in  the  greateft  confufion  ima¬ 
ginable,  no  one  thinking  himfelf  fafe.  The  greateft  part  of  thofe  I  fpoke 
to  about  it  heard  the  fame  fort  of  noife  that  occurred  to  me  at  the  time. 

Many  complained  all  day  of  great  ficknefs  at  the  ftomach,  and  head¬ 
aches  j  I  had  the  latter  3  or  4h  after  it  •,  and  others  of  my  acquaintance 
felt  pains  in  the  back  the  greateft  part  of  that  day. 


At 
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At  Mary" -bon  it  was  univerfally  felt  •,  and  with  the  greateft  violence 
imaginable.  At  one  houfe  where  I  was  at  12  that  day,  a  maid-fervant 
faid,  (he  was  thrown  firft  to  one  fide,  and  then  back  to  the  other  ;  and 
many  compared  it  to  the  rocking  of  a  cradle.  I  inquired  particularly  of 
fuch  as  were  thus  rocked,  about  the  fituation  of  their  beds,  and  obferved, 
that,  though  all  delcribed  the  motion  to  be  from  fide  to  fide,  their  beds 
were  in  all  directions. 

As  to  the  fhock  which  was  faid  to  be  felt  at  two  the  fame  morning, 
there  can  be  no  doubt  of  it  *,  for  I  went  to  feveral  families  in  my  neigh¬ 
bourhood,  who  pofitively  afferted  it  to  be  true  •,  but  all  faid  it  was  not 
fo  drcng  as  that  which  happened  afterwards  •,  nor  could  any  one  fay 
he  was  awaked  by  it :  on  the  contrary,  all  thofe,  who  felt  it,  faid  they 
were  awake  before  it  happened.  As  for  myfelf,  I  did  not  perceive  it* 
being  adeep  ;  and  therefore  I  fhould  be  inclined  to  think  the  motion  to 
be  infufficient  to  didurb  a  fleeping  perfon  ;  for  I  am  eafily  diffurbed. 

There  is  a  drong  report  of  a  trembling  motion  being  felt  at  two  on 
Friday  morning  following,  which  laded  not  long,  and  another  at  four 
the  fame  morning  which  laded  feveral  minutes,  without  any  noife. 

I  met  counfellor  William  Swinburn ,  of  Devonjhire-ftreet ,  who  told  me, 
that  Mr  Love ,  an  eminent  Apothecary  at  Weftminjler ,  declared  to  him, 
that  he  had  occafion  to  be  up  that  night,  and  was  very  fenfible  of  thofe 
trembling  motions  both  times  ;  and  I  have  been  fince  informed,  that 
one  Mrs  Marjhal  of  Queer? s-fquare  felt  the  motion  about  two  that  morn- 
ins,  but  was  not  fenfible  of  the  other. 

I  alfo  made  fome  inquiries  concerning  the  extent  of  the  fhock  of 
Fhurfday  morning,  and  was  informed  by  John  Wolffe ,  Efq;  a  great  ftu- 
dier  of  nature,  that  he  wrote  to  his  gardener  at  his  houfe  at  Hafely-Court 
near  F edford  in  Oxfordfhire  about  it,  with  orders  to  go  to  Henley  upon 
Flames,  and  inquire  whether  it  was  felt  there,  and  he  wrote  back  word, 
that  the  market-people  who  came  there  from  20  miles  round  knew  no¬ 
thing  of  it.  I  was  alfo  informed  by  Mr  Sherwood  of  this  Society ,  that 
it  was  not  felt  at  Horn-Church ,  a  gentleman  having  fent  his  fervant  on 
purpofe  to  know  •,  nor  any  further  that  way  than  Ilford,  It  was  alfo 
felt  at  Stanmore ,  but  not  at  Watford ,  five  miles  further. 

I  was  yederday  in  the  city,  and  a  gentleman  faid,  the  ddi  in  his> 
ponds  were  remarkably  didurbed  by  the  fhock,  and  that  many  of  them 
leaped  quite  out  of  the  water  upon  the  bank  *,  and  while  he  was  relating; 
this,  another  came  in,  who  faid,  the  fame  happened  in  a  pond  of  his, 
and  in  that  of  another  gentleman  in  his  neighbourhood  at  the  fame. 


time. 

12.  Mr  Jofiah  Boyfield ,  of  GravelyLanerne&r  St  George's  Fields ,  South - - fy  james- 

wark ,  told  me,  that  at  the  time  of  the  earthquake,  he  was  not  far  from  Burrow,  Efqp 
his  canal,  and  that  it  was  a  clear  dill  morning  ;  the  air  (as  he  exprefled^^  s^°f 
it)  as  clear  as  a  bell,  with  not  a  breath  of  wind  dirring.  As  clear  as  a  ^yXid 
bell,  except  that  filial!  hazinefs  which  there  almod  always  is  in  concerning 

morning-air,  tbefame  Ibid, 

p.  637,  Read  March  22. 1749, 

He. 
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He  heard,  he  faid,  a  great  noife  like  thunder  •,  which  he  at  firff  took 
to  be  the  report  of  fhip-guns  •,  and  immediately  after  the  ground  fhook 
and  trembled  under  him,  and. he  heard  his  men  fay,  Look  at  the  fifh. 
The  found  came  from  the  S.  E  and  moved  to  the  W.  or  N.  W.  over 
Weftminfter' :  It  went  off  rattling  like  ten  thoufand.  cannon  ;  and  he 
thought  that  IVeJiminJler- Abbey,  and  all  that  part  of  the  town  was  come* 
ing  down.  The  found  preceded  the  motion,  and  was  ended  before  the 
motion  ceafcd.. 

He  went,  he  fays,  nearer  to  the  canal,  and  faw  the  water  much  dif- 
turbed  *,  but  he  did  not  himfelf  actually  fee  the  fifh  leap  out  of  the 
water  :  however,  fome  of  his  men,  whofe  account  he  can  depend  upon, 
faw  feveral  roach  leap  up,  and  faw  the  fifh  in  general  fhoot  away  in  all 
forts  of  'directions,  and  feem  to  fhift  for  themfelves,  as  if  they  were 
frighted  and  alarmed  at  what  had  happened. 

13.  I  awaked  a  little  after  5;  I  opened  my  curtains,  and  obferved 
the  iky  hazy  :  I  drank  a  draught  of  water,  and,  looking  on  my  watch, 
found  it  to  be  but  i-  an  hour  paft  5  ;  and  therefore  was  going  to  lie 
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P  638,  'i^down  again  in  my  bed  •,  when,  leaning  upon  my  right  elbow,  1  firff  felt 
March  2z.  a  fhock,  as  if  the  whole  houfe  was  violently  pufhed  from  the  N.  W. 

to  the  S.  E.  and  then?  with  equal  force,  pufhed  back  again  from  S.  E. 
to  N.  W.  between  which  fhocks  I  heard  a  dull  noife  ;  as  if  fomethino; 
heavy,  but  foft,  rolled  to  and  fro’  in  the  garret  over  my  head.  I  faw 
the  cornice  and  ceiling  of  the  room  fenfibly  move,  and  then  perceived  a 
third  and  fourth  fhock,  fo  flow  as  to  give  me  time  to  reflect  what  might 
be  the  event  and  then  a  fifth  and.fixth,  which  I  own  began  to  frighten 
me  •,  the  ftrokes  feeming  to  be  exceeding  ftrong  •,  not  at  all  like  a 
quaking  or  tremulous  motion,  but  like  a  forcible  fhoving  backwards  and 
forwards  ;  much  refembling  the  rocking  of  a  coach,  when  croffing  the 
rutts,  or  giving  way  to  another  carriage.  My  fon,  who  lay  in  the  next 
room  called  out  in  the  midff  of  it  to  know  what  was  the  matter  ?  faying, 
the  wainfeot  partition  between  the  two  rooms  feemed  as  if  rending  a- 
funder.  The  whole  feemed  to  have  lafted  about  3".  I  find  that  a  poff, 
which  fupports  the  above-mentioned  partition  clofe  to  the  door-cafe, 
has  given  way  a  little  ;  the  paint  being  frefh  cracked  ;  and  a  crack  in  a 
wall  upon  the  flairs  is  grown  fomething  wider.  The  door  between  the 
two  rooms,  which  fhuts  with  a  fall-latch,  that  was  unlatched  by  the  firff 
earthquake,  and  flapped  to  and  fro?  3  or  four  times,  was  not  unlatched 
by  this  laft  •,  which  I  think  is  an  argument,  that  by  the  firff  the  houfe 
was  lifted  up,  and  that  it  was  not  fo  by  the  laft,  but  only  rocked  from 
fide  to  fide.  ‘  • 

I  am  credibly  informed  of  a  pannel  of  wainfeot  in  the  city  being 
wrenched  out  of  the  groove,  and  not  returning  into  it  again. 

14.  It  having  been  commonly  reported,  that  there  was  much  light- 
n"ln^  0n  moming>  and  about  the  time  when  the  earthquake  happen¬ 
ed,  p. '63*9/ ec^  on  t^ie  8th  of  this  inflant,  I  was  induced  to  get  what  information 
Read  March  I  could  of  the  truth  of  it,  in  this  neighbourhood. 

22.  1750;  *  See  Art.  8. 
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A  perfon  who  went  into  an  open  cart  at  4  that  morning  at  Mitcham , 

For  London ,  faw  no  appearance  of  lightning  at  all.  Several  other  per- 
fbns,  who  were  abroad,  going  to  work,  fome  time  before  the  earth¬ 
quake  happened,  declare  that  they  faw  none  ;  nor  were  they  fenfible  of 
any  noife,  or  motion  in  the  earth. 

I  got  inquiry  to  be  made  of  the  watchmen,  who  belong  to  the  callico- 
printers,  and  watch  all  night  in  the  grounds,  and  received  this  anfwer 
from  one,  that  he  neither  law  any  lightning,  nor  heard  any  noife,  and 
had  no  perception  of  an  earthquake;  and  from  another,  who  watched  ‘ 
in  other  grounds,  a  mile  or  more  diftant  from  the  firft-mentioned,  that 
he  faw  no  lightning  all  that  night ;  but  fays,  that  he  heard  an  unufual 
noife  about  the  time  in  which  the  earthquake  is  faid  Vo  have  happened  *, 
but  this  it  feems  was  not  fo  remarkable  as  to  have  caufed  him  to  take 
notice  of  it  to  any  one,  had  he  not  afterwards  been  told  there  was  an 
earthquake. 

I  have,  befides  this,  made  inquiry  of  various  perfons,  and  cannot 
meet  with  one,  who  did  fee  any  lightning,  or  who  ‘heard  others  fay  that 
they  had  feen  it. 

P.  S.  I  am  credibly  informed,  that  a  gentleman’s  fervant  at  JVandf - 
worth  was  watering  his  matter’s  horfe  by  the  river- fide,  at  the  time 
when  the  earthquake  happened,  who  found  the  water  fo  much 
agitated  on  a  fudden,  that  the  horfe  ftarted  back,  and  would  not 
drink. 

15.  Whilft  I  was  in  the  country,  I  made  as  much  inquiry  into  the - h  the 

progrefs  and  extent  of  the  earthquake  northward  as  I  was  able  ;  but Recv'  Wm- 
could  colled  very  little  worth  notice.  ZW^/^D ur 

It  was  felt  very  fenfibly  at  Northaw ,  and  at  Guhhins ,  the  feat  of  Sir  ham.*  Ibid.  ^ 
Jeremy  Sambrooke  in  that  neighbourhood,  whofe  houfe  was  fhaken  very  p.  647. 
much.  At  a  farm  4  of  a  mile  N.  E.  of  Hatfield ,  it  was  felt  by  the  Read  March 
farmer  and  his  family,  but  not  perceived  by  the  inhabitants  of  Hatfield  29* 
itfelf. 

In  like  manner  at  Hertingfordbury ,  a  village  a  fmall  mile  W.  of  Hert¬ 
ford,  the  fhock  was  felt  diftindly  ;  but  not  obferved  by  any  of  the  in¬ 
habitants  of  Hertford . 

At  my  own  houfe  at  Panjhanger ,  2  miles  W.  of  the  above-mention¬ 
ed  town,  the  noife  was  heard  twice,  at  the  interval  of  about  4  a  minute, 
refembling  the  rumbling  of  a  cart  through  the  ftreets  ;  but  no  fhock  felt 
either  within  or  without-doors. 

This  circumftance  of  the  noife  being  heard  without  any  fenfible  tre¬ 
mor  or  heavings  of  the  earth,  makes  me  imagine,  that  the  force  of  the 
vapour  was  fpent  before  it  reached  that  place ;  and  thereabouts  may  be 
reckoned  the  northern  limit  of  the  earthquake  ;  at  lead,  I  have  not 
heard  of  any  places  more  to  the  N.  that  were  affeded  by  it.  It  is  no 
wonder,  in  a  fhock  fo  fudden  and  alarming,  that  very  few  fatisfadory 
obfervations  are  made,  either  as  to  the  nature  of  the  fhock,  the  direct 
*  V  O  L.  X.  Part  ii.  T  1 1  UQB 
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tion  of  the  tremor,  the  time  it  was  felt,  or  it’s  duration  ;  of  none  of  which 
can  I  give  you  any  particulars. 

— —  The  Pre-  16.  On  Tuefday  the  /  4th  of  this  prefen t  April  1-75.0.  Mr  "Thomas . 
fident’ j  gurrat ,  of  Kenfington,  a  huibandman,  and  baihff  to  the  R.  Hon.  Henry 
°f-the  l/imV  Efq*,  °f  Holland-  Houfe,  _  gave  me  the  following  at  count  : 

Tho!  Burrat  That,  being  early  about  his  bufinefs  in  the  grounds  about  of  a  mile 
o/'Kenfington  from  the  faid  houfe,  on  Thurfday  the  8th  day  oi  March  laft,  as  he  was 
ibid.  p.  68 1.  going  to  tell  his  fheep  (which  he  does  every  morning,  and  which  were 
Read  April  t(ien  lying  down  on  a  dry  (loping  piece  of  ground),  he  heard,  as  he 
thought,  about  f  after  five  a  noife,  much  like  thunder  at  a  diftance  ; 
which  coming,  to  his  apprehenfion,  from  the  N.  W.  continued  fome 
fmall  time,  growing  louder  as  it  came  nearer  him,  and  gave  a  crack 
(lo  he  "expreffed  himfelf)  over  his  head  >  and  then  went  off  in  the  fame 
manner  it  came  on  towards-  the  S.  E. 

He  faid,  that  the  fky  was,  to  his  thinking,  quite  clear,  and  without 
any  cloud  *  and  that  he  faw  neither  lightning,  nor  any  appearance  of 
fire  •,  but  that,  immediately  after  the  crack,  he  found  the  ground  to 
fhake  under  him  ;  and  that  he  even  faw  it  move  where  he  was  (though 
as  dry  and  found  a  fpot  as  any  he  knows)  like  a  quagmire  or  quickfand  ^ 
infomuch  that  he  could  not  help  being  apprehenfive,  that  it  would  have 
opened,  and  taken  him  in. 

He  fays,  that  the  (keep  he  was  beginning  to  tell  all  darted  up  at  once, 
as  frighted,  and  prefently  began  to  run,  as  if  purfued  by  fomewhat  they 
were  apprehenfive  of.  He  faid  further,  that  he  took  notice,  that  feve- 
rai  crows,  which  were  at  rood  upon  fome  trees  not  far  off,  all  at  the 
fame  indant  flew  away,  making  the  fame  noife  they  condantly  make 
when  they  are  affrighted  at  the  dffcovery  of  a  bird  of  prey,  or  any  other 
enemy  ;  and  that  the  trees  themfelves  very  fenfibly  trembled  and  fhook. 

The  noife  he  heard  began  a  fenfible  time  before  the  drake  of  the* 
earth  ;  and  he  judges  that  the  whole  matter  laded  better  than  a  mi¬ 
nute. 


He  fird  expreffed  himfelf  about  the  direction  of  the  noife  he  heard  in 
the  manner  juft  above  related  ;  and,  being  afked  again  concerning  that 
particular,  he  explained  himfelf  by  faying,  that,  to  his  thinking,  it  came 
on  from  between  Hillington  and  Harrow  on  the  Hill ,  and  went  off  over 
Deptford  :  which  may  be  obferved  to  be  very  agreeable  to  his  other  de- 
fcription. 

Mr  Bird ,  the  eminent  mathematical  inftru.ment- maker  in  the  Strand \ 
told  me  alfo  the  fame  day,  that  he  heard,  at  his  houfe,  a  noife,  like  the 
difcharge  oi  a  cannon  at  fome  diftance,  juft  before  the  earthquake  *  and 
that  his  bed*  in  which  he  then  was,  was  very  fenfibly  rocked  from  right 
to  left  twice  :  and  that  he  is  well  affured  the  feet  of  the  bed  were  actu¬ 
ally  lifted  up  from  the  floor,  during  the  motion  •,  as  he  was  very  fenfible, 
by  the  noife  they  made  when  they  came  to  the  floor  again,  4  times  in 
all,,  twice  to  his  right  hand,  and  as.  often  to  his  left  hand. 

— -  an  at-  37,  At  a  pot-houfe  belonging  to  Mr  Oad  in  Gravel-fane ,  a  large  part 
uhnto/part  of  the  roof,  containing  near  two  fquare*  was  intirely  thrown  down  by 
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the  larft  earthquake,  March  8.  1750.  and  feveral  fifhermen,  then  at  work,  0/ a  Roof  0/ a 
imagined  a  porpoife,  or  Tome  other  large  fifti,  had  rifen  under  their  II>0C  h°ufe  af 

in g filing  donjon 

by  tht  fame  ;  communicated  by  Mr  Wm.  Jackfon,  P otter ,  to  C.  Mortimer, 
M.  D.  Sec.  R.  S.  Ibid.  p.  700.  Read  June  21.  1750. 

XXXI.  i.  By  a  letter  I  had  from  Mr  Oakes  at  Portfmouthy  dated  the - at Portf- 

59th  indant,  he  gives  me  an  account  of  the  inhabitants  being  alarmed  moifth,  March 
with  a  fevere  (hock  of  an  earthquake  on  Sunday  the  1 8th  at  6  in  the  l8'  I749-5°* 

1  in  an  extract 

of  a  letter  to 


evening 


and  that  it  was  felt  ftronger  at  the  Common ,  which  is  about 


of  a  mile  dillant. 


Mr)  Eliicoq 

F.  R.  S  Ibid.  646.  Read  March  22.  1749 


2.  Yeflerday,  about  R  before  fix  in  the  evening,  a  flight  fhock  of  an 


in  an 


earthquake  was  felt  here.  I  don’t  find  it  v/as  general,  as  many  people  extraa  °j  a 
felt  nothing  of  it.  It  was  felt  fenfibly  at  Mr  Carter ’s  and  Mr  Taylor’s  ;  letier.  ’  CCT, " 
fo  that  it  is  fomething  more  than  fancy.  Daniel  Wray 

P.  S.  Since  writing  the  above,  I  am  told  the  fhock  was  very  violent-  Ejfi  F.  R.  S. 
ly  felt  in  the  IJle  of  Wight  yeflerday.  P-  647* 

Read  March  22,  1 7 49- 

3.  The  firfl  part  of  the  preceding  week  was  fine  weather.  Wednefday 


in  an 


night  it  became  damp  and  cold,  and  continued  fo  all  Thurfday ,  with  extraa  °fa^ 
mills.  Friday  was  a  fine  day ;  Saturday  damp  and  cloudy  ;  Sunday  Tay- 

morning  fine.  Jufl  before  6  in  the  evening  we  had  forme  large  drops  ior,  vicar  of 
of  rain,  and  a  thunder-cloud  palled  to  the  S.  E.  jufl  as  the  earthquake  Portfmouth, 
happened.  t0 

The  firfl  thing  perceived  was  a  fhock,  like  the  hidden  ftop  of  a  body  nck;  lbld‘ 
in  motion;  a  kind  of  jarring.  This  was  fucceeded  immediately  by  a  j^^Marck 
gentle  motion,  nearly  in  the  direction  between  E.  and  W.  which  made  29.  1750. 

3  or  4  flow  and  deliberate  vibrations.  Thofe  who  fat  facing  the  E.  or 
W.  were  moved  backward  and  forward ;  and  thofe  who  faced  to  the  N. 
orS.  were  moved  Tideways.  The  whole  was  attended  with  a  nolle  like 
that  of  thunder  at  a  very  great  diflance.  It  lafled,  as  I  judge  by  diffe¬ 
rent  accounts,  about  4  or  5T 

I  do  not  hear  of  any  explofion.  The  fafhes  and  door  in  my  cham¬ 
ber  lhook,  as  in  a  blafl  of  wind  a  little  ftronger  than  ordinary.  Seve¬ 
ral,  who  were  on  the  battlements  of  the  church,  felt  it  more  violent,  and 
heard  the  bell-frames  and  floor  (hake  and  crack.  Few  on  the  ground,  or 
in  motion,  were  fenfible  of  it. 

It  was  felt  at  Havant ,  7  or  8  miles  to  the  E.  and  at  Fitchfield ,  7  miles 
to  the  W. 

It  pafled  to,  or  from,  the  IJle  of  Wight ,  where  it  affedled  the  ground- 
floor,  as  much  as  the  chambers  here.  It  ran  along  the  coaft  between 
E.  and  W.  but  I  have  not  heard  that  it  was  perceived  at  fea,  or  went 
far  inland. 

I  am  informed  it  has  been  felt  at  Guernfey  and  Jerfey ;  fo  that  if  it 
moved  horizontally,  it  mull  be  a  confiderable  depth  under-ground  ;  the 

T  t  t  2  found"  : 
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foundings  from  hence  to  thofe  iflands  being,  in  fome  places,  45  or  50 
fathoms  :  fo  that  I  flatter  myfelf,  that  the  fmall  refiftance  which  it  can 
meet  with  at  fea  is  fo  difpropor donate  to  what  it  muft  encounter  under 
fo  many  more  fathoms  of  earth,  that  a  more  violent  return  will  rather 
open  and  difcharge  itfelf  there,  than  do  us  any  confiderable  mifchief  at 
land. 


— — in  an 
extra#  of  a 
Utter  from 
Mr  Benj. 
Cooke,  F  R.S 
to  Mr  Peter 
Collinlon, 

F.  R.  S. 


4.  Befides  the  fhock,  which  happened  here  *  about  6  in  the  evening 
on  the  1 8th  inftant,  as  has  been  mentioned  in  the  public  prints  from  many 
neighbouring  places,  there  was  another,  which  was  felt  by  fome  betwixt 
3  and  4  o’clock  next  morning  :  but  whether  this  latter  was  as  extenfive 
as  the  former,  I  cannot  yet  learn. 

In  the  evening  fhock,  a  gentleman  of  my  acquaintance  was  fitting 
alone  in  his  parlour  by  the  fire  with  the  doors  fhut  ;  the  fpaniel-dogx 
Ibid.  p.  65 t.  which  lay  as  it  were  afleep  before  him,  was  fo  terrified  at  the  unufuai 
Read  March  motjonj  that  he  ran  round  the  room  in  the  greateft  fright  and  confufion* 
I75°'  as  endeavouring  to  iind  a  way  of  elcape. 

5.  We  have  had  nothing  of  an  earthquake  in  thefe  parts  till  lafl  Sun- 
"extra#  of  a  day  evening,  when  they  had  it  all  over  the  IJle  of  Wight .  My  fon  wrote 
letter  from  a  me  the  following  account  of  it,  which  is  dated  at  Newport^  on  Monday 

gentleman  at 
Southampton 
to  Joliah 
Golebrooke, 

Mpotbeeary , 

F.  R  S. 

Ibid  p.  652. 

Read  March 
zp,  1750. 
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the  19th  : 

“  Lafl  night,  juft  at  6  o’clock,  as  my  aunt  and  I  were  fitting  to-r 
gether,  we  felt  an  earthquake,,  and  a  terrible  one  I  think.  At  firft: 
we  heard  a  fmall  noife,  which  we  fuppofed  was  a  chariot ;  and,  as 
the  noife  grew  louder,  the  houfe  began  to  fhake  ;  till  at  laft  the  noife 
grew  fo  loud,  and  the  houfe  fhook.  fo  much,  that  we  expedled  it 
would  fall  down.  I  believe  it  continued  near  a  minute  •>  and  it  was  a 
great  mercy  we  were  not  all  confumed.  I  confefs  I  was  dreadfully 
frightened.  We  had  nothing  fell  down  from  the  fhelves  in  our 
houfe  ;  but  both  our  neighbours  had  things  thrown  down  from  their 
fhelves.  I  heard  a  man  fay  there  was  another  fhock  this  morning  be¬ 
tween  3  and  4,  but  we  felt  nothing  of  that.  I  believe  it  was  felt  all 

over  the  ifland  •,  for  here  is  a  man  in  town  who  felt  it  at  St  Helen’s” 

Yefterday  I  heard  they  had  a,  little  of  it  at  Por  tf mouth  and  Lymington  : 
and  a  fervant- maid  in  this  town  fays,  fhe  felt  her  chair  fhake  »,  and  the 
windows  fhook,,  and  the  wainfcot.  cracked,  juft  at  the  fame  time:  but 
I  neither  feit  it,  nor.  can  find  any  body  befides  that  did. 
let-  6.  I  beg  leave  to  give  you  fome  account,  of  what  was  felt  in  our 
ter  f  -om  Mr  houfe  at  Haekney ,  on  Sunday  the  18th,  a  little  after  6  in  the  evening  ;  as 
come s  we  ^ave  received  accounts  of  the  fhock  of  an  earthquake  being  felt  at 
to  tbeVrti.  Bath,  Port  [mouthy  and  fome  other  places  on  that  day. 
concerning  the*  My  coufin  Peter  Newcome  was  fitting  in  his  chamber  on ,  the  upper 
jem  frock  be-  floor  ,  of  the  houfe,,,  looking,  towards  the  fire,  when  he  plainly  perceived 
Back^  t^ie  kearth  of  his  chimney  to  be  moved  ;  and  immediately  felt  the  chain* 

rear  London  ^eF  roc^  3  or..  4  times,  from  W.  to,E,  but. heard. no. noife,  as  at  the  time 

Ibid.  of  that:fliack„.fel t. .on  the  8tfo 

Retd  Manjhb  "  '  *  IfLe  of  .Wigh 

i/5°-  ~  ~  ‘  ' 


tn  a 
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Being  much  furprized,  he  was  running  down-ftairs,  and  there  met 
with  one  of  the  maid-fervants,  who  was  running  in  a  great  fright  out  of 
another  room  on  the  fame  floor  ;  and,  before  they  could  fpeak,  a  young 
gentleman,  of  about  15  years  old,  came  out  of  a  clofet  juft  by,  and  they 
ail  at  one  moment  afked  each  other  if  what  they  had  felt  was  not  another 
earthquake. 

In  a  chamber  on  the  floor  below,  mafter  Hadley ,  fon  to  the  late  Mr 
Hadley  of  this  Society ,  was  in  his  bed,  being  ill  of  a  cold  ;  he  felt  the 
bed  move  upwards  fo  fenfibly,  that  he  imagined  fomebody  had  got  un¬ 
der  it  out  of  wantonnefs,  and  was  lifting  it  up-y  and  adlually  got  out  to 
look  under  the  bed. 

The  fame  was  felt  by  a  fervant,  on  the  upper  floor,  at  the  other  end 
of  the  houfex  and  by  another  young  gentleman  underneath  in  that  part 
alfo.  The  reft  of  the  family,-  being  all  together  below-ftairs,  felt  no¬ 
thing  of  it. 

7.  On  Sunday  the  18th  inftant,.  at  a  very  little  after  6  in  the  after-  —in  a  Ve&- 
noon,  as  mifs  Lethieullier  was  fitting  in  her  dreffing-room  up  two  pair  James 

of  flairs,  fronting  to  the  S.  with  a  book  before  her,  fhe  felt  fuch  a  fhock 
of  an.  earthquake,  as  fhe  apprehended,  that  fhe  immediately  ran  down-  Peter  Daval, 
Hairs*  frighted  ;  and  finding  Mr  Lethieullier  her  father,-  and  another  Efq ;  Sec.  R.  S , 
perfonr  fitting  together  in  the  parlour,  afked  them*  ct  if  they  had  not  concerning  the 
46  felt  another  fhock  of  an  earthquake.”  But,  finding  that  neither  they, 
nor  any  one  elfe,  had  perceived  any  thing  like  it,  fhe  neither  faid  or  at  gaif. 
thought  any  more  of  it ;  fufpedting  it  might  be  only  a  fudden  guft  of  Sheen,  near 
wind,  or  fome  other  accidental  caufe.  Richmond- 

On  reading  the  accounts  in  the  publick  papers  of  a  real  fhock  of  an 
earthquake  being  felt  at  Portfmouth ,  at  the  Ifte  of  Wight ,  and  at  other  ^  lRead 
places,  exadtly  at  the  fame  time,  her  father,  and  the  gentlewoman  who  April '5 , 1750. 
was  in  the  parlour  with  him,  began  to  doubt  whether  the  young  lady’s 
apprehenfion  was  not  founded  upon  fomewhat  more  than  mere  fancy  or 
Imagination  v  and  Mr  New  come9  s  account  feems-  to  render  it  probable 
that  fhe  felt  a  real  motion.  .  v 

Whether  it  was,  or  was  not,  I  don’t  pretend  to  determine  ;  and 
fhould  fcarce  have  mentioned  it,  if  it  had  not  fo  exactly  coincided  .with» 
what  Mr  Newcome  has  communicated.  I  have  no  doubt  of  the  fadt 
above  rehearfed  ;  having  been  afliired  of  it  by  all  the  3  perfons  before 
fpoken  of,,  who  firft  mentioned  it  in  an  accidental  converfation  upon  the 
fubjedl,  and  afterwards  (on  being  particularly  interrogated)  pofitively 
and  expr.ef&ly  attefted  it. 

.  ,  ,  *  .  ■  •  »  f  ,  .  v  *  fi  *  «C*  •  ’  u  l  t 

r.  f .  r  *  s  .  *  ■  ■  »  j  1  ;  .  .  1  •  .  .  »  /  f  .  •  i  /  ,w.  .  #  *  A  » i  ‘  ; 

XXXII.  I  have  here  inclofed  a  letter  from  my  neighbour  Mr  Bow-  —at Raft i 
man,  at  Mok fey ,  near  Hampton- Court ;  whofe  veracity  and  abilities  to  Mokfey/?? 
make  the  proper  obfervations,  I  can  depend  on.  I  well  remember  the  Sun7»  Marche 
extraordinary'  rednefs,-  irr  the  fky  the  evening  before,  which.  he 
mentions;  The  fhock  which  he  felt  in  a  chair,  was,,  as  I  -  gu efs, ■  in  Italy  y  from  the  Rev, 

^haying  travelled  much  abroad»..  Stephen 

Without  Idales,  DiDi 


y 
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&  F.  R,  S.  to 
the  Pref.  fer¬ 
ns  in g  to  inclofe 
a  letter  to 
him  from 
Waiter  Bow¬ 
man,  Efji 
ibid.  p.  684. 
Read  May  z. 

>75°- 


— - — at  Brid- 
port,  March 
18.  1749-50. 
in  the  pof- 
jcript  of  a  let¬ 
ter  from  Mr 
Nath.Downe, 

to  the  Hon. 

Mr  Green¬ 
ville.  Ibid. 

■ - Apr.  2. 

>75°*  in  an 
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Without  any  regular  connexion  with  the  moon,,  it  happened  about  7 
days  after  the  fecond  fhock,  on  the  14th  of  March,  I  believe,  before  4 
in  the  morning  ;  when  full  awake,  I  felt  my  houfe,  for  a  fecond  or  two, 
fhake,  like  a  Spaniel  juft  come  of  water.  My  bell  on  the  if  air-cafe  rung 
only  one  twitch.  I  rofe,  looked  out,  and  law  the  moon  fb.ine  bright, 
without  one  cloud,  or  one  breath  of  wind  ;  and  finding  none  of  my  fer- 
vants  difturbed,  I  returned  to  found  and  quiet  fleep. 

It  was  exadfly  of  the  fame  nature  with  the  fecond  fhock,  a  fhudder 
of  the  houfe  from  top  to  bottom  •,  fo  that  I  neither  miftook  the  one  nor 
the  other  for  an  explofion  of  Mr  Norman's  horfe-powder-  mills,  where¬ 
in,  you  know,  he  never  works  above  40  pounds  at  a  time.  Here  I 
felt  nothing  like  an  explofion,  but  a  concufTion,  which  any  man  may 
conceive,  from  his  hand  fhaking  a  bed  upon  cafters,  if  we  may  com¬ 
pare  great  things  to  fmall.  Nor  can  I  defcribe  the  fecond  fhock,  felt 
alfo  in  bed,  compared  with  this  third,  otherwife  than  by  the  fhudder  of 
a  horfe  after  fwimming,  more  ftrong  than  that  of  a  dog  *,  while  the  fame 
bell  founded  all  in  confufion,  as  if  it  had  been  packed  and  toffed  in  a 
hamper. 

March  13.  in  the  evening,  about  fun-fet,  the  fky  was  dreadfully 
charged  with  a  deep  purple  mixed  with  red,  which,  from  the  W.  tinged 
the  clouds  by  the  S.  quite  to  the  E.  and  was  fucceeded  by  a  clear  efful¬ 
gent  crimfon  or  pink-colour,  luminous,  as  deep,  as  ever  eye  pierced 
into  the  azure  blue. 

I  neither  have  met  with,  nor  heard  of,  any  perfon,  who  felt  this  fecond 
fhake  which  I  have  defcribed.  But,  if  any  memorials  are  to  be  pre¬ 
served  of  thefe  feveral  fhocks,  all  which  I  have  felt  moil  diftindtly,  I 
think  this  ought  not  to  be  forgot ;  becaufe  I  do  not  apprehend  it  to 
have  been  ftrong  enough  to  have  waked  any  perfon,  nor  to  alarm  even 
any  one  awake  in  bed.  And  as  for  thofe  who  were  up,  and  on  foot,  I 
do  not  think  they  could  have  perceived  it,  if  I  may  judge  by  Such  a 
one,  which  I  once  felt  by  a  Single  ftart  of  my  chair,  without  knowing 
what  it  was,  till  I  compared  notes  with  my  more  experienced  neigh¬ 
bours. 

XXXIII.  In  the  morning  the  fun  fhone  very  bright ;  which,  between 
11  and  12,  was  with  dark  clouds  fo  obfcured,  as  rendered  it  darker 
than  common.  Soon  after,  a  violent  clap  of  thunder,  and  a  heavy 
Ihower  of  hail,  fucceeded  :  after  which  it  grew  again  ferene  ;  and  in  the 
evening  about  6,  a  fhock  of  an  earthquake  was  felt  in  this  town,  and 
the  neighbeuring  villages,  with  (thro3  mercy)  no  other  damage  than  a 
great  Surprize  to  all  who  felt  it. 
p.688.  Read  May  10.  1750. 

XXXIV.  i.  On  Monday  night  laft,  about  10,  we  felt  in  this  city  a 
fhock  of  an  earthquake.  It  was  fenfibly  felt  by  all  or  molt  of  the  inha¬ 
bitants. 
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bitants.  A  few  bricks  were  fhaken  off  a  chimney  in  Fofefi  ftrset ;  feve- 
ral  houfe-bells  were  rung  ;  the  centinel  at  the  callle  was  fhaken  off  his 
feat  in  the  centry-box  ;  the  houfes  all  over  the  town  were  fhaken,  and 
the  people  terribly  frightened  and  alarmed.  It  has  been  felt  for  iome 
miles  round  the  town,  particularly  at  Barn-Hill ,  where  the  houfes  were 
greatly  fhaken. 

2.  We  were  greatly  alarmed  with  a  violent  fliock  of  an  earthquake 
between  io  and  n.  I,  who  was  in  bed,  was  frequently  moved  up  and 
down  ;  and  the  bed,  having  callers,  was  removed  fome  finall  fpace  from 
its  proper  fituation. 

During  the  fhock,  a  great  noife  was  heard  in  the  air;  and,  fome 
nights  before,  lights  were  feen  in  the  fky  ;  fuch  as  were  previous  to 
the  earthquake  in  town. 

Thanks  to  providence,  no  further  mifchief  has  happened,  than  the 
terror  this  unufual  'phenomenon  occafioned  in  our  family. 

This  place  is  about  2  miles  from  the  fea. 

3.  The  inclofed  extradf  is  the  only  written  account  of  the  late  earth¬ 
quake  which  I  can  obtain  from  any  of  the  Naturalifts  in  this  country  : 
and  as  I  have  converfed  with  feverai  intelligent  perfons  who  perceived  it, 
the  enclofed  extradl  correfponds  very  exactly  with  their  fentiments  and 
obfervations  upon  it.  I  have  now  in  my  cuftody  the  original  letter  from 
Mr  Seddon  to  Mr  Philpot ;  and  fhall  not  part  from  it  without  your  di¬ 
rection. 

a  Letter  from  the  Rev.  Mr  John  Seddon,  of  Warrington  in  Lancafhire,  to  Mr 
in  Chelter.  Ibid  p  695.  Read  June  14.  1750. 

The  late  earthquake  happened  the  2d  of  Aprils  at  10  at  night,  as 
nearly  as  can  be  determined  ;  if  any  thing,  rather  after  than  before.  I 
was  at  Liverpool  at  that  time,  where  the  fhock  was  not  fo  fenfible  as 
at  fome  other  places ;  and  yet  a  perfon  in  company  with  us  that  had 
lived  in  Jamaica  a  great  number  of  years,  and  well  acquainted  with  mo¬ 
tions  of  this  kind,  having  felt  1 1  in  one  night,  declared  it  to  be  the 
fmarteff  he  ever  felt.  The  duration  of  the  motion  was  every- where  ex¬ 
tremely  fhort,  not  exceeding,  as  nearly  as  I  can  guefs,  2  or  3". 

As  to  the  nature  of  the  motion,  as  far  as  I  can  judge  of  it  myfelf, 
and  from  the  obfervations  of  others,  it  feems  to  have  been  of  the  hori¬ 
zontal  kind,  proceeding  in  an  undulating  manner  from  N;  W.  to  S.  E. 
I  was  in  a  fitting  pofture,  and  the  motion  I  felt  was  like  that  of  a  veffel 
failing  from  the  top  of  a  wave,  and  rifing  again  upon  the  next.  Mr 
Breckell  of  Liverpool ,  and  others  that  I  have  converfed  with  upon  the 
fubjed:,  reprefent  it  in  the  fame  way. 

It  is,  I  think,  univerfally  agreed,,  that  an  uncommon  noife  attended 
the  fhock,  a  noife  that  much  refembled  diftant  thunder,  or  a  hollow 
rumbling  wind  :  fome  perfons  alfo  fay,  that  they  perceived  a  fultry  fub 
phureous  fmell,  much  about  the  time  of  the  fhock tho.’  that  day  and 
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extraft  of  a 
tetter  from 
Chefter,  com¬ 
municated  by 
Robert  Paul, 
Ejqs  F  R  s. 
Ibid  p.  68  ?. 
Read  May  2. 

‘75°; 

— in  Flint- 
fhire,  in  cm 
abjlrad  of  a. 
letter  from 
Mr  Pennant 
to  Rich.  Hoi" 
ford,  Efqi 
Mafe ■  in 
Chancer’/. 
Ibid.  p.  687. 
Read  May  10» 
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extract  of 
Jo  Philpot, 

ExtraCl  of  a 
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the  Rev.  Mr 
J.  Seddon, 
of  Warring¬ 
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Ihire,  to  Mr 
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dated  W ar- 
rington,  May 
10.  1750* 
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evening  were  remarkably  cold ;  and  whether  this  was  real,  or  only  ima 
ginary,  I  cannot  determine. 

The  fhock  was  felt  as  far  N.  as  Lancafter ,  and  as  far  to  the  S.  as 
Wrexham ,  and  the  adjacent  parts  ;  in  all,  about  70  miles  N.  and  S.  It 
was  felt  as  far  as  Stockport  and  Altringham  to  the  E.  and  quite  into 
Flint floire  on  the  W.  that  is,  about  30  or  40'  E  and  W* 

The  (hock  was  not  fo  great,  or  of  fo  long  continuance,  as  to  do  any 
material  damage.  I  think  I  heard  of  a  large  China  jar  falling  from  a 
chimney-piece  in  a  gentleman's  houfe,  of  a  piece  of  marble  reared  againft 
a  wall  falling  and  breaking,  and  two  or  three  trifling  inftances  of  that 
kind.  There  is  only  one  thing  further  that  I  would  mention  upon  the 
occafion  :  as  foon  as  I  felt  the  fhock,  I  was  immmediately  apprehenfive 
what  it  was,  and  went  out  to  fee  whether  there  was  any  thing  remark¬ 
able  in  the  atmofphere.  I  then  obferved  a  very  uncommon  appearance  ; 
viz.  an  infinite  number  of  rays,  proceeding  from  all  parts  of  the  Hea¬ 
vens,  converged  to  one  point ;  no  luminous  body  appeared  at  all.  The 
rays  were  at  firfl  of  a  bright  yellow  ;  afterwards  they  became  blood  - 
red.  This  phenomenon  was  not  far  from  our  zenith .  It  continued  about 
and  then  difappeared. 

The  enfuing  night  was  very  ftormy  ;  a  large  quantity  of  hail  fell  a- 
bout  two  in  the  morning  ;  and  the  barometer  was  extremely  low. 

*  )  „  * 

—  at  Win-  .XXXV..  As  the  two  remarkable  fhocks  of  an  earthquake,  lately  felt 

fetOi"1  in  D°r  at  ^-j0n^on'>  may  Pr°bably  excite  a  curiofity  of  knowing  what  of  the  fame 
4^  1 749  ^add  ^as  ^aPPencc^  in  other  parts  of  the  kingdom  within  thefe  few  years, 
nt  Taunton  1  wrote,  about  a  week  ago,  to  a  After  of  my  wife,  who  lives  at  Win- 
in  Somerfet-  bourne  in  Dorfetjhire ,  defiring  her  to  fend  me  the  beft  account  fhe  could 
hire,  July  1.  colieft,  of  an  earthquake,  which,  in  one  of  her  letters  fome  months  ago, 
H  47  \  ^r  mentioned  to  have  felt  herfelf  at  that  place,  in  May  laft  year ; 

^r!s.  *tTthe anc^  ^e  ^tibftance  of  her  anfwer  is  as  follows  : 

Pref.  ibid.  She  fays,  that,  on  the  4th  of  May  1749.  about  10  in  the  morning, 
p.  689  Hie  was  ftanding  at  one  of  the  windows  in  her  chamber,  her  fon  (a  boy 
Read  May  1 7 .  about  ^  years  j  was  fltt*ing  0n  a  bed  in  the  middle  of  the  room,  and 
7*°'  her  After  was  in  another  chamber  two  rooms  from  her,  all  on  the  fame 
floor  ;  when  they  heard  a  fudden  blow  (fo  fhe  exprefles  it)  that  feemed 
to  be  very  near,  which  fhook  the  houfe  fo  much,  that  the  windows 
rattled,  and  the  floor  fhook  very  much,  and  frighted  her  to  fuch  a  de¬ 
gree,  that  fhe  cried  out,  Lord,  have  mercy  upon  me,  what  is  that  ? 
fuppoftng  it  had  been  a  burft  of  thunder.  Then  looking  out,  the  fky 
was  very  clear,  without  any  cloud  near  at  hand  ;  but  there  feemed  to  be 
a  heavy  cloud  hovering  at  a  diftance,  whence  fhe  and  her  After  imagin¬ 
ed  the  fhock  came  ;  for  they  had  then  no  thought  of  an  earthquake. 

There  was,  fhe  fays,  but  one  blow,  with  a  noife  very  loud,  like  the 
difeharge  of  a  cannon  ;  which  made  her  fend  to  inquire  if  there  were 
any  powder-mills  in  that  part  of  the  country,  but  was  aflured  there 
were  none.  Her  hufband  (Mr  Bofton)  was  then  at  a  place  called 

CaJhmoory 
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Cajhmoor ,  on  the  London  road,  6  miles  from  Blandford ,  and  about  8  from 
Winbourne ,  where  he  heard  it  in  much  the  fame  manner.  Their  next 
neighbour  was  at  the  fame  time  12  miles  didant,  and  heard  it  there; 
and  every  body  faid  it  was  an  earthquake. 

It  was  heard  at  Shapeck ,  about  4  miles  from  Winbourne ;  and  at  a 
place  called  Eaftbrook ,  about  half  a  mile  from  Winbourne ,  the  people  fay 
it  threw  the  pewter  off  the  fhelves.  She  fays,  I  may  depend  upon  it  as 
a  truth,  that  it  was  heard  20  miles  round  Winbourne  ;  and  adds,  that 
people  were  very  much  frighted,  but  no  harm  was  done. 

1  had  the  honour,  two  years  ago,  to  lay  before  you  an  account  of  an 
earthquake  felt  at  Launton  in  Somerfetjhire ,  and  for  40  miles  in  length  as 
well  as  breadth,  on  the  id  of  July*  1747.  which  was  communicated  to 
me  by  the  Rev.  Mr  John  Forfter ,  who  happened  at  that  time  to  be 
there  by  accident.  It  was  likewife  by  mere  accident  I  came  to  the 
knowledge  of  what  I  have  jud  now  been  defcribing  :  which  induces  me 
to  imagine,  that  fliocks  of  this  kind  may  poflibly  happen  more  fre¬ 
quently  than  is  commonly  fuppofed,  though  we  hear  nothing  of  them  : 
For,  in  country  places,  people  are  fo  little  attentive  to  fuch  matters, 
that,  unlefs  fome  confiderable  mifchief  be  done,  they  mind  them  very 
little  at  the  time,  and,  as  foon  as  over,  think  no  more  about  them. 


XXXVI.  Mr  Arderon  writes  me  word  from  Norwich ,  that,  on 
Lhurfday  lad,  the  7th  indant,  as  he  and  a  friend  were, walking  to  take 
the  air,  a  little  to  the  W.  of  that  city,  they  heard,  about  7  in  the  even¬ 
ing,  a  kind  of  hollow  noife,  as  loud  as  that  of  a  large  cannon.  Which 
noife  was  once  repeated  nigh  the  lame  place  as  an  echo,  and  then  con¬ 
tinued  dying  as  it  were  away  for  about  {■  a  minute. 

They  faw  no  lightning,  nor  any  clouds,  except  a  few  thin  whitifh 
ones  in  the  wedern  horizon. 

It  was  heard,  he  fays,  by  great  numbers  of  people  in  the  city  of  Nor¬ 
wich ,  notwithdanding  the  continual  noife  and  hurry  there  :  he  likewife 
received  accounts  of  it  from  Swanthorpe ,  6  miles  S.  W.  and  from  Racket , 
4  miles  N.  E.  of  that  city,  agreeing  with  the  above  defcription. 

He  has  not  heard  that  any  perfon  obferved  any  tremor  of  the  earth  ; 
and  confeffes  his  own  furprize  was,fo  great,  he  does  not  know  whether 
there  was  or  not. 

Mr  Wilfon ,  a  gentleman  who  was  with  him,  thought-the  noife  much 
refembled  the  fall  of  a  great  building;  and  a  gentleman  at  Norwich 
defcribed  it  like  a  large  weight  falling  down  upon  a‘  chamber-door  over 
his  head.  .  '  :  , 


—at  Nor¬ 
wich,  June  7. 

I  75° .  by  Mr 
Fi.  Baker, 

F.  R.  S.  to 
the  Pref.  con¬ 
taining  an 
ex  trail  of  a 
letter  from  Mr 
W.  Arderon, 
F.  R.  S. 

Ibid.  p.  698. 
Read  June  15. 

j75°. 
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XXXVII.  i.  The  air  mild  and  calm,  no  wind  dirringp  the  fun’  £hin- - Aug  23. 

ing  bright,  at  about  45'  pad  6  in  the  morning,  a  .fhock  of  an  earth-  175°' in  “n 
quake  was  fenfibly  felt  here,  and  hereabout,  attended  with  a  loud  noife,  extraa  of  a 
and  crack  (as  fome  call  it):  This  was  k  perceived  both  fouth  ward,  and  >ett£'  L om 
VOL.  X.  Eartii.  Uuu  .  -  north- 
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Maurice  northwardly,  for  fome  ftconds.  A  gentleman  from  NtWa'rk  in  Not- 
John  Ton,  Efp  tinghamfhir  e  ^  N.  E.  of  us  about  30  miles,  fays  it  was  alfo  felt  there. 

to  Emanuel  ” 

Mendez  da  Coila,  F.  R.  S.  dated  Spalding  in  Lincolnfhire,  Aug.  25.  1750.  Ibid.  p.  725.  Read 
Nov.  1.  1750. 

-  in  a  let-  2.  The  earthquake  was  fenfibly  felt  through  the  whole  county  of 
ter  of  Dr  John  Lincolnjhire,  which  is  above  70  miles-,  but  moil  ftrongly  on  the  coaft. 
l£mT\lUhe  weat^er  ^een  f°r  f°me  days  before  mild  and  calm  :  an  Aurora 
Borealis  appeared  vertically,  fhooting  rays  of  all  colours  around,  which 
turned  to  a  very  deep  red  colour. 


- - at  New¬ 
ton  in  Nor¬ 
thampton¬ 
shire,  on  Sun¬ 
day,  Sept.  30. 
1750.  in  a 
letter  from 
W.  Foikes, 
Efr,  F.  R.  S. 
to  bis  brother 
the  Frei. 

Ibid.  p.  701 . 
Read  Qct.  25 
175°. 


— - near  Bury 
St  Edmund’s 
in  Suffolk, 
and  at  Nar- 
borough  in 
Leiceiter- 
ffiire  y  in  a 
letter  from 
James  Bur¬ 
row,  Efqy 
F.  R.  S.  to 
the  Pref. 

Ibid.  p.  702 
Read  Q&  25. 
175°. 


XXXVIII.  i.  On  Sunday  laft,  rather  before  one,  Whilft  we  were  at 
church,  we  had  an  earthquake  here.  The  noife,  to  the  bed  of  hiy  judg¬ 
ment,  continued  near  a  minute  •,  but  was  not  fo  loud  as  either  of  thofe 
I  heard  at  London.  Several  of  the  congregation  perceived  the  ground 
to  tremble  ;  but  I  cannot  fay  I  did.  It  is  faid  to  have  been  more  violent 
in  feveral  places  in  the  neighbourhood  than  here  ;  but  this  I  much  quef- 
tion.  Alfo  the  day  I  went  thro’  Stamford  to  Grantham ,  in  my  way  to 
Torkfhire ,  an  earthquake  was  felt  in  both  thofe  places  :  fo  that  I  have 
been  within  the  knowledge  of  no  lels  than  4  of  thefe  Aleck's  of  nature  in 
eight  months  time  ;  but,  thank  God,  none  of  them  attended  with  any 
ill  confequences,  any  farther  than  furnifhing  room  for  melancholy  reflec¬ 
tions  upon  fuch  a  difagreeable  alteration  in  Our  climate,  which  had  been 
generally  thought  before  tolerably  free  from  this  calamity. 

2.  This  morning  I  have  been  making  a  Vifit  at  Lord  Cornwallis* s  at 
Culford ,  about  4  miles  from  Bury  in  Suffolk.  Lady  Cornwallis  (whofe 
judgment  and  accuracy  are  fuperior  to  all  doubt  or  exception,  and  her 
veracity  ftill  more  fo)  allured  me,  that  on  Sunday  laft,  about  one,  as 
fhe  was  fitting  and  reading  in  her  dreffing-room  at  Gulfird,  fhe  fudden- 
ly  felt  and  faw  her  chair  and  perfon  move  backwards  and  forwards  ;  fo 
that  fhe  fearched  and  examined  whether  any  dog  had  got  under  her  feet 
and  chair,  or  any  one  entered  her  chamber  unperceived  ;  but  found 
herfelf  absolutely  alone  in  the  room  :  whereupon  fhe  tried,  whether,  by 
laying  her  hand  or  elbow  upon  the  table,  fhe  could  repeat  the  farne  mo¬ 
tion,  or  any  thing  like  it ;  but  could  not.  She  added,  that  fhe  felt 
herfelf  a  good  deal  furprized  at  this  extraordinary  fenfation,  at  the  in¬ 
flant  of  perceiving  it :  but  neither  then,  nor  afterwards,  had  the  leaft 
imagination  about  an  earthquake  •,  till,  upon  coming  down  to  dinner, 
ftie  was  alked  by  Mifs  Charlotte  Cornwallis ,  her  fecond  daughter,  a  young 
lady  grown  up,  66  Whether  fhe  had  not  felt  the  earthquake  ?55  Mils 
Charlotte  agreed  to  the  time  •,  and  was  herfelf  alfo  fitting  and  reading 
in  her  own  dreffing-room,  which  was  one  pair  of  flairs  higher  than  her 
ladyfhip’s,  yet  on  the  lame  fide  of  the  houfe.  However,-  it- was  alfo 
felt  by  Mifs  Charlotte  Cornwallis's  maid-fervant,  whofe  chamber  was  in 
a  different  part  of  the  houfe,  and  diftant  from  either  of  the  ladies  apart¬ 
ments  ^  and  who  was  fo  alarmed  at  it,  as  to  leave  her  room,  and  come 
Into  her  young  lady5s,  to  fee  what  was  the  matter.  No  one  elfe  in  the 

v  '  houfe 
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houfe  perceived  it.  But  Lady  Cornwallis  fays,  that,  as  far  as  fhe  can 
learn,  they  were  all  upon  their  feet  ;  none  being  fitting,  except  the  three 
already  mentioned. 

The  houfe  Hands  alone  in  the  park  :  and  Lady  Cornwallis  had  declined 
making  any  inquiry  amongft  the  inhabitants  of  the  adjacent  village ; 
partly,  for  fear  of  alarming  them  with  apprehenfons  of  danger,  of 
which  they  would  be  very  iufceptible  from  the  name  of  an  earthquake  *, 
and  partly  from  the  little  hopes  fhe  could  have  of  procuring  any  tolera¬ 
bly  accurate  account  of  the  fadt  from  fuch  reporters. 


P.  S.  On  our  return  hither  to  Mr  Wollafton' s,  we  found  a  letter  from  a 
worthy  friend  of  Mr  Wollafton\  and  mine,  Mr  Metcalfe ,  a  clergy¬ 
man  of  reputation,  fenfe,  and  fortune  ;  who  ref  des  at  Leicefter ,  and 
has  two  livings  near  that  place  ;  one  at  Narborough ,  the  other  at 
Hilton  :  out  of  which  I  will  tranfcribe  a  paragraph,  which  will  ferve 
to  confirm  Lady  Cornwallis9 s  relation. 

<c  Yefterday  [It  is  dated  Leicefter ,  Off.  i.  1750.]  about  noon,  we  were  all 
“  greatly  alarmed  with  a  very  great  fhock  of  an  earthquake.  I  was 
“  in  the  pulpit  at  Narborough  ;  where  the  whole  church  fhook  with 
“  fuch  violence,  that  the  congregation  expedted  that  the  roof  was 
“  falling  in,  and  run  out  of  the  church  immediately,  leaving  the 
“  poor  parfon  to  fhift  for  himfelf.  I  flood  my  ground  ;  and,  by 
«  calling  to  them,/  and  affuring  them  there  was  no  harm,  prevailed 
«  on  them  to  return,  and  make  an  end  of  the  duty  :  but  it  was  with 
“  fear  and  trembling.  It  was  felt  pretty  much  at  Leicefter  ;  but  how 
“  much  further,  I  have  not  heard.5’ 

Since  the  receipt  of  the  above  letter,  I  have  read,  in  the  public  news¬ 
papers,  an  account  of  it’s  having  been  alfo  felt  at  Northampton  about 
the  fame  time. 

So  that  no  doubt  can  remain  of  the  fhock  which  Lady  Cornwallis  per¬ 
ceived  at  Culfordi  having  been  a  real  earthquake. 


3.  I  beg  leave  to  fend  you  fome  memoirs  relating  to  the  earthquake,  - a  let - 

which  happened  in  thefe  parts  on  Sunday  fe’nnight,  viz.  September  30.  tcrfrofti  thf. 
the  one  is  a  letter  from  Sir  Lhomas  Cave ,  Baronet,  of  Stanford  near  ^-^on  r  orm 
Lutterworth  in  Leicefterfhire ,  a  gentleman  of  good  fenfe,  and  unquefti-  f.  R.  S.  to 
enable  veracity.  The  other  is  a  paragraph  taken  from  the  Northampton  Mr  John 
Mercury  of  this  day.  As  for  my  own  part,  being  engaged  at  church  Warcf  F.R.S, 
in  a  very  folemn  part  of  our  worfhip,  I  only  remember  to  have  heard  a  prof^^h 
loud  explofion,  like  that  of  thunder;  but  my  neighbours  allured  me,  fercv-rng  t0  ac_ 
they  perceived  the  windows  to  fhake  and  jar.  I  believe  it  was  more  company  two 
violent  in  other  parts  of  our  county,  and  the  counties  adjacent ;  but  I  letters ;  one 
am  cautious  of  tranfmitting  any  accounts,  but  fuch  as  I  think  may  be  f\om  rho- 

depended  Upon.  and  another 

from  the  Minijler  of  Wefton  with  Sutton  in  Northamptonfhire.  Ibid,  p  705.  Read  Oft  25.  1750. 

U  u  u  %  We 
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_ _ iy  sir  We  were  amazed  at  R  an  hour  after  1 2  on  Sunday  by  a  violent  ftiock 

Tho.  Cave.  0f  an  earthquake  while  we  were  at  church  •,  it  laded  between  3  and  4' 

and  was  attended  with  a  prodigious  rolling  noife,  louder  than  all  the 
thunder  I  ever  heard  in  my  life,  was  it  colle&ed  into  one  explofion. 
Thank  God,  no  damage  accrued  to  any  of  us,  beyond  the  confufion  it 
occafioned. 

Northampton,  Oft.  8. 

On  Sunday  the  30th  of  lad  month,  about  -J  after  12,  a  fhock  of  an 
earthquake  was  felt  in  this  town,  and  in  the  country  round  us  for  many 

miles  ;  but  was  not  thought  to  be  fo  violent  as  thofe  which  happened  at 

London  at  the  beginning  of  the  year.  People  who  were  fitting  in  the 
churches,  or  in  their  houfes,  were  molt  fenfible  of  it,  but  thofe  who 
were  walking  were  not  fo  much  affedled  ;  and  many  confidered  it  at 
firft  only  as  the  noife  of  a  fudden  gud  of  wind,  or  the  remote  running 
of  a  coach  or  chair.  We  don’t  hear  of  any  damage  done  thereby. 

A  letter  On  Sunday  Sep .  30.  at  Afhley ,  in  this  neighbourhood,  about  4  be- 

from  the  Rev.  f0re  one,  whilft  they  were  linging  after  fermon,  the  whole  congrega- 
WeftoTwkh  tl0n  was  flun§  ^nt0  t^ie  utm°ft  confirmation,  by  a  very  terrible  fhock  of 
Sutton"  in  the  an  earthquake  ?  the  fingers  could  fcarce  perfuade  themfelves  to  finifh 

county  of  their  anthem.  The  reading-defk  {lands  juft  by  the  fwging-pew  ;  and 

Northamp-  I  really  thought  that  part  of  the  church  betwixt  the  chancel  and  the 

ton,  dated  pillar  next  to  it  would  have  funk  into  the  earth,  with  a  loud  and  dread- 

oa.  2.  1750.  fuj  nojfe  from  a  f0rt  of  fubterraneous  explofion,  or  whatever  the  learned 
and  curious  will  term  it.  After  that  awful  noife,  and  fomething  far  ex¬ 
ceeding  a  common  tremor,  it  kept  rolling  on  feemingly  from  N.  to  S. 
with  an  hollow  rumbling,  like  thunder  at  a  didance.  This  uncommon 
fhock,  I  find,  upon  inquiry,  was  felt  in  all  the  neighbouring  towns  in 
Leicefterjhire ,  as  well  as  in  this  county  ♦,  and  very  likely  we  fhall  hear 
that  many  parts  of  the  ifland  were  affebled  by  it. 

4.  As  to  the  extent  of  this  'phenomenon,  with  refpebt  to  the  S.  and  S.W. 
(of  which  alone  I  am  at  prefent  capable  of  giving  you  any  information) 


-further 


1750. 


particulars  ; 

in  a  letter  .  _  _  _  - 

from  the  Rev.  it  feems  not  to  have  reached  much  further  than  Lowe  eft  er  :  for  it  was  not 
Mr  Nixon,  perceived  at  Stony -Stratford,  8  miles  fouth  of  that  place  on  the  London- 
to  the  Pr.  R.S,  r0ad  .  nor  at  JSfewport-pa?nel  in  Buckingham  (hire,  fomewhat  more  to  the 

woa7,2°:.  E-  of  that  town> 

I  fpent  the  week  before  laid  at  Mr  Blencow' s,  at  Marfton  St  Laurence 
in  the  S.  W.  angle  of  our  county  *,  and  found  that  it  had  not  been  per¬ 
ceived  there,  nor  in  the  other  towns  on  the  borders  of  Oxfordjhire . 

We  v/ent  from  thence  to  Mr  Holbeche' s  of  Farnborough,  8  miles 
weilward  of  Marfton,  on  the  coniines  of  Warwickfhire,  where  we  could 
hear  nothing  of  it ;  tho’  it  was  felt  at  Stockton  and  Leamington,  villages 
lying  more  to  the  N.  in  the  fame  county,  about  6  miles  from  War¬ 
wick. 

It  did  not  reach  Warwick,  but  paffed  on  to  Rugby,  and  from  thence 
entered  Leicefterjhire.  I  lately  fent  Mr  Ward  a  letter,  which  I  received 
from  Sir  Lhomas  Cave,  Baronet,  at  Stanford,  on  the  borders  of  that 

county  j 
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county  ;  whereby  it  appears,  that  the  fhock  and  explofion  were  felt  in 
a  very  furprizing  manner  there. 

IVm .  Hanbury ,  Efq-,  of  Kelmarjh ,  in  the  road  from  Northampton  to 
Market -Harb or ough,  told  me  laft  week,  that  it  was  felt  fo  violently 
there,  that  the  minifter  and  the  congregation  went  out  of  the  church  ; 
the  roof  of  which  feemed  to  be  disjointed,  and  ready  to  fall  :  and  his 
Lady,  who  was  at  home,  leaning  forwards  to  read,  was  fhaken  out  of 
her  chair  upon  the  floor.  I  hear  that  feveral  repeated  vibrations  of  the  * 
fhock  were  perceived  at  Peterborough  ;  the  particulars  of  which  I  expedt 
foon  from  a  gentleman  who  lives  in  that  place. 

In  anfwer  to  your  fecond  query,  I  find  different  accounts  given  by 
different  perfons.  Sir  Phomas  Samwell ,  Baronet,  at  Br addon ,  3  miles 
W.  of  Lowcefter,  being  in  his  garden  with,  two  of  his  fervants,  heard 
nothing  of  the  explofion.  Some  of  my  neighbours  tell  me  they  per¬ 
ceived  it.  Mr  Brookes,  our  clerk  of  the  peace,  informs  me,  that  he 
was  walking  abroad,  at  a  confiderable  diftance  from  any  buildings,  at  a 
place  called  Oakly ,  3  miles  from  Kettering ,  and  there  heard  the  noife  as 
of  a  rifing  ruffling  wind,  during  the  time  that  he  walked  20  or  30 
yards. 

The  difference  of  thefe  accounts  may,  in  my  opinion,  be  reconciled, 
by  fuppofing,  that  the  explofion  might  have  been  heard  abroad  in  fuch 
places  where  it  was  more  violent  •,  and  not  in  others  where  it  was  lefs 
fo. 

As  for  any  thing  (I  prefume  you  meant  lambent  flame,  vapour,  &c.) 
being  perceived  on  the  furface  of  the  ground,  before  or  during  the  earth¬ 
quake,  nothing  of  this  kind  has  as  yet  been  mentioned  to  me  from  any 
quarter. 

I  find  there  has  been  a  report  of  a  meteor,  like  a  ball  of  fire,  appear¬ 
ing  in  the  morning  before  the  fhock  was  felt ;  but  it  is,  by  the  judicious 
part  of  the  world,  ranked  among  the  other  mirabilia  ufually  invented 
upon  thefe  occafions  to  amufe  the  vulgar. 

5.  The  fhock  of  an  earthquake  lately  felt  here,  which  has  been  fo  — 

Nmuch  talked  of,  and  in  fome  public  papers  magnified  far  beyond  the^r/r^f 
truth,  happened  on  Sunday ,  Sept .  30.  about  20'  after  12-.  Our  Mercury  ar^gej  /y 
ftrangely  fixed  it  at  ~  before  one  ;  which  is  fo  palpable  a  miftake,  and  t0  Mr  Henry 
contrary  to  the  certain  knowledge  of  fo  many  hundreds  of  people,  that  Baker,  F.R.S. 
I  could  not  but  be  furprized  to  fee  it.  I2; 

The  effedts  here  were  by  no  means  fo  confiderable  as  were  reprefent-  ^ea  0  ' 

ed,  efpecially  at  London.  I  was  at  that  time  in  company  with  a  pretty  1/5 
large  number  of  friends,  juft  returned  from  divine  worfhip,  and  hardly 
fet  down  in  the  parlour  •,  but  no  one  of  us  felt  any  thing  of  it ;  and  if 
we  heard  any  noife,  did  not  diftinguifh  it  from  a  coach  :  but  fome  gen¬ 
tlemen,  who  were  retired  into  their  ftudies  up  two  pair  of  ftairs,  plainly 
felt  it  ^  yet  they  were  not  the  twelfth  part  of  the  perfons  then  in  my 
houfe,  who  all,  whether  on  the  ground,  or  firft  floor,  were  quite  infen- 
Able  of  it.  However,  it  is  certain  that  a  great  number  of  perfons  in 

different 
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different  parts  of  the  town,  perceived  themfelves  lifted  up  by  it,  as  they 
were  in  their  houfes,  though  hardly  any  in  the  ftreets  took  notice  of  it. 
Thofe  that  accurately  obferved  it,  defcribe  it  as  fomething  horizontal 
rather  than  perpendicular,  A  Lady  of  my  acquaintance  ftanding  with 
her  face  to  the  S.  W.  plainly  felt  her  heels  lifted  up,  and  was  thrown  fo 
much  on  her  toes,  that  flie  was  in  danger  of  falling,  :  and  it  was  ob¬ 
ferved,  that  fome  cafements  were  moved  outward,  as  if  an  attempt  had 
been  made  to  force  them  open,  and  the  clattering  of  faffies  was  as  when 
a  ftrong  wind  blows  againft  them. 

In  the  long  ftreet  that  runs  from  S.  to  N.  it  was  obferved,  that  the 
ftiock  was  felt  more  on  the  eaftern  than  the  weftern  fide  of  the  way 
and  1  think  the  whole  eaftern  part  of  the  town  was  moft  affedled.  Dr 
Stoitehoufe ,  who  lives  in  that  part  of  it,  felt  it  with  great  violence,  as  if 
a  loaded  waggon  had  run  ftrongly  againft  the  gable  end  of  his  houfe: 
and  tho9  the  walls  are  remarkably  thick,  he  was  greatly  alarmed  with  an 
apprehenfion  that  they  would  have  fallen. 

What  further  confirms  this  remark  of  the  horizontal,  or  at  leaft  ob¬ 
lique  direction  of  the  impulfe  is,  that  a  cradle  was  rocked  by  it.  In  the 
houfe  of  Mr  Teoman ,  where  our  little  philofophical  fociety  meets,  it 
threw  down  a  board  from  the  teller  of  a  bed  \  yet  Mr  Teoman  himfelf 
did  not  feel  it. 

There  was  a  report,  that  in  Abingt on- ftreet  fome  chimnies  were  thrown 
down  ;  and  this  brought  numbers  of  people  from  different  parts  of  the 
town,  to  furvey  the  fuppoled  ruins  ;  but  it  only  ferved  to  iiluftrate  the 
uncertainty  of  rumour.  However,  it  was  true  that  a  few  bricks  were 
thrown  down  from  a  chimney  in  College- Lane. 

It  is  very  certain,  that  all  who  felt  the  fhock  heard  a  hollow  rufhing 
noife  ;  which,  fo  far  as  I  can  learn,  feemed  to  come  in  a  diredtion  from 
the  S.  W.  to  the  N.  E.  In  rooms  where  feveral  perfons  were  together, 
fome  were  ftrongly  fenfible  of  it,  while  others  felt  nothing  at  all :  and 
{ceteris  'paribus )  I  think  it  was  felt  more  fenfibly  by  thofe  above  than 
thofe  below,  and  by  fuch  as  were  fitting,  ftanding,  .or  leaning,  rather 
than  walking. 

A  lumbering  kind  of  noife  was  heard  by  fome  in  lower  apartments, 
as  if  fome  one  over  their  heads  had  fallen  down  on  a  fudden,  with  a  dead 
weight  *,  and  fome  thought  they  heard  fuch  a  noife  in  the  floor  beneath  ; 
fome  thought  the  quivering  of  the  ground  continued  longer  than  others 
apprehended  ;  but  I  have  met  with  none  who  in  this  refpedl  were  fo 
accurate  in  their  obfervations,  as  my  ingenious  friend  Mr  Sbippley ,  who 
alfures  me  that  he  felt  four  diftindt  concuffions  (the  fecond  and  third  of 
which  were  much  more  violent  than  the  firft  and  laft)  all  within  three  or 
at  moft  4//. 

As  far  as  I  can  learn  from  the  moft  diligent  inquiry  I  can  make,  the 
tremulation  of  the  ground  extended  itfelf  at  leaft  60  miles  in  length 
from  S.  to  N.  and  from  W.  to  E.  about  25,  or  at  moft  30. 
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It  did  not  affedt  either  Newport-pagnel ,  or  Towcejler ,  to  the  fouth  ; 
but  was  felt  very  near  the  latter,  and  at  leaft  6  miles  S.  of  this  place, 
and  all  the  way  between  that  and  Nottingham ,  and  a  little  beyond  it 
eaftward  ;  it  fcarce  reached  High  am- Ferrers,  and  was  not  felt  at  Coven¬ 
try,  and  but  very  feeble  within  5  or  6  miles  to  the  E.  of  it :  but  its 
greateft  violence  feemed  to  have  been  fpent  on  the  villages  of  Creator , 
Cottejbrook,  Kilmarjh ,  Maidwell,  Evefton ,  and  fome  other  final!  towns 
within  4  or  5  miles  of  Market -Har borough,  moftly  between  us  and  that 
place. 

At  Creator,  a  friend  of  mine  was  fo  moved,  as  he  fat  at  dinner,  that 
his  elbow  {truck  againft  the  wall,  thos  he  fat  at  fome  diftance  from  it ; 
the  roof  of  the  houfe  gave  a  great  crack  ;  and  in  a  neighbouring  houfe 
a  brafs  kettle  was  thrown  down,  as  in  another  a  plate  of  pewter  was. 

At  Cottejbrook,  Kilmarjh ,  and  Wejlon,  the  congregations,  which  were 
not  yet  ;  come  out  of  their  refpedtive  churches,  were  all  exceedingly  ter¬ 
rified  ;  fome  fhrieked  out,  others  quitted  the  place  ;  and  the  worthy 
clergyman  at  Wejlon  with  Sutton  near  Harhorough,  fays,  in  a  letter  pub- 
lifhed  in  our  Mercury ,  dated  the  2d  inftant,  “  that,  as  they  were  fing- 
44  ing  after  fermon  (he  adds,  a  quarter  before  one)  the  whole  congre- 
44  gation  were  thrown  into  the  utmoft  confirmation,  fo  that  the  fingers 
44  could  hardly  prevail  on  themfelves  to  finifh  the  anthem.”  He  adds, 
46  that  he  thought  that  part  of  the  church  betwixt  the  chancel  and  the 
44  pillar  next  to  it,  would  have  funk  into  the  earth ;  and  that  it.was^ 
44  attended  with  a  loud  and  dreadful  noife,  from  a  fort  of  fubterraneous 
44  explofion.” 

At  Maidwell,  Mr  Scawen ,  leaning  upon  a  large  marble  chimney- 
piece,  was  violently  fbaken  ;  and  in  the  neighbouring  parifh  of  Kilmarjh , 
Mrs  Hanhury,  who  was  then  reading  by  her  fire- fide,  her  chair  being 
tilted  forward,  was  thrown  down  on  her  hands  and  knees  ;  and  the 
whole  parifh  at  church  were  fo  alarmed,  that  they  broke  up  the  affem- 
bly,  and  ran  out  into  the  church-yard ;  but  the  Minifter  perfuaded  fome 
of  them  to  return,  and  difmiffed  them  (as  I  am  told)  with  an  extempore 
prayer  proper  to  the  occafion. 

Some  ftrange  ftories  have  been  told  of  much  more  violent  effedfs  pro¬ 
duced  elfe where  ;  particularly:  that  a  chafm  was  opened  at  a  garden  at 
Daventry  ;  but  I  can  find  no  real  foundation  for  them. 

No  building,  that  I  can  learn,  has  any-where  been, thrown  down; 
but  I  am  very  credibly  informed,  that  a  beam  in  the  new  toll-houfe  near 
Harhorough  was  fplit  by  the  fhock :  and  one  tragical  effedt  is  certain  ; 
I  mean,  that  Mrs  Alicock,  wife  to  the  chief  gentleman  in  Loddington , 
who  had  been  delivered  of  her  farft  child  a,  few  days  before,  and  was  in 
a  very  fine  way,  was  fo  alarmed  with  the  accident,  that  fire  expired 
within  a  few  hours,  to  the  great  grief  of  all  that  knew  her. 

I  was  furprized  to  fee  how  little  the  inhabitants  of  Northampton  were 
impreifed  with  this  awful  (though  by  no  means  fupernatural)  event the 
found  of  fuch  a  fhock  was,  in  a  manner,  grown  familiar  to  their  ears. 
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by  what  they  had  heard  from  London ,  and  other  places.  Many  did  not 
themfelves  perceive  it  ;  others  found  it  very  gentle  ;  and  in  a  very  few 
hours  it  feemed  to  have  affe&ed  them  no  more  than  a  fhower  of  rain. 

I  obferve,  that  moft  accounts  from  the  northern  parts  date  the  fhock 
later  than  we  felt  it  here  ;  but  that  may  perhaps  be  accounted  for  by  the 
difference  of  clocks  *  but  where  they  were  moft  exadtly  adjufted,  all 
agree  pretty  well  as  to  the  time.  I  find  alfo,  that  the  degree  of  the 
fhock  was  very  different  in  nearly  contiguous  places.  Thus  at  Eafion - 
Maudit  it  was  hardly  felt  at  all  *,  but  at  Caftle-Ajhby  was  very  violent. 
It  was  fenfibly  perceived  at  Lord  PomfreB s,  and  not  at  all  at  Low- 
cefter ,  tho’  within  f  a  mile  of  it ;  and,  generally  fpeaking,  the  higher 
places  were  moft  affebted,  tho5  in  fome  it  was  quite  otherwife. 

It  had  been  calm  cloudy  weather  for  feveral  days  before ;  and  what 
little  wind  there  was  to  be  perceived  was  generally  N.  W,  The  height 
of  the  Barometer  was  as  follows,  on  and  about  this  remarkable  day ; 
viz. 


Lhurfday ,  Sept.  27.  29 — 95 

Friday ,  Sept.  28.  29 —  9 

Saturday ,  Sept.  29.  29—88 

Sunday ,  Sept.  30.  29 — 79 

Monday ,  Obi.  1.  29  —68 

Luefday ,  Obi.  2.  29 — 80 

IVednefday ,  Obi.  3.  29 — 83 


The  morning  on  which  this  phenomenon  happened  was  remarkably 
calm  •,  but  quickly  after  the  fhock  the  wind  rofe,  and  clouds  which  had 
covered  the  Heavens  for  feveral  days,  were  pretty  much  difperfed*  On 
Monday ,  and  on  T uefday  and  TVednefday ,  the  fun  fhone  clearly  all  day 
long.  There  was  a  report,  that,  on  the  morning  of  that  Sunday ,  about 
4  o’clock,  a  ball  of  fire  was  feen  •,  but  1  could  not  trace  it  to  any  cer¬ 
tainty.  On  Monday  night  the  flcy  in  the  eaft  was  as  red  as  blood  ;  and, 
on  Tuefday  night,  we  had  abfolutely  the  hneft  Aurora  Borealis  that  I  re¬ 
member  to  have  feen  ;  of  which  I  fhall  add  a  fliort  account,  by  way 
of  poftfcript,  when  I  have  added  a  mifcellaneous  circumftance  or  two 
to  thofe  I  have  mentioned  concerning  the  earthquake. 

I  am  told,  that,  in  fome  places,  two  fhocks  were  felt,  nearly  at  the 
fame  time,  and  within  a  few  feconds  of  each  other.  This  is  faid  to 
have  been  the  cafe  at  Nofely  in  Leicefterjhire ,  which  ftands  very  high  ; 
and  at  Telvertoft  in  this  county.  But  I  have  received  the  moft  certain 
account  of  this  from  Hill-Morton.  Mr  Pool ,  who  keeps  the  turnpike 
there,  and  is  remarkably  curious,  for  a  man  in  his  fphere  of  life,  in¬ 
forms  me,  that  he  felt  himfelf  moved,  as  he  fat  in  his  chair,  in  fuch  a 
manner,  that  he  thought  fomebody  had  been  at  the  door  ;  or  (if  I  un- 
derftand  him  right)  as  if  fomething  had  fallen  againft  it :  and  when  he 
came  to  the  door,  about  2  or.  3"  after,  he  felt  a  motion  that  he  certainly 
knew  to  be  an  earthquake. 
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I  do  not  near  of  any  thing  feen  in  or  upon  the  ground  ;  unlefs  the 
cafe  of  a  good  woman  at  tFelden  may  be  accounted  an  exception  ;  who 
fays,  that,  while  fhe  was  fhaken  by  it,  Hie  faw  the  ground  move  around 
her. 

Mr  Scawen  is  very  confident,  that  he  heard  that  rufhing  noife  (To 
generally  fpoken  of  by  all  who  obferved  any  thing  extraordinary)  not 
only  before,  but  after  the  lhock  ;  and  that  he  could  by  both  trace  the 
direction  mentioned  above. 

I  fhall  only  add,  that  a  very  worthy  lady  of  this  town  (niece,  as  I 
remember,  to  Sir  Hans  Sloane)  obferved,  that,  juft  before  the  fliQck, 
her  birds  drooped  remarkably,  and  hid  their  heads  under  their  wings : 
a  circumftance  which  is  often  obferved  in  Italy ,  and  other  places  where 
thefe  phenomena  are  frequent. 

Thefe  are  the  moft  material  circumftances  I  have  yet  had  an  oppor¬ 
tunity  of  collecting  •,  and  if  any  thing  elfe,  which  leems  at  all  worthy  of 
notice,  fhould  occur,  I  fhall  be  very  ready  to  impart  it. 

P.  S.  The  principal  circumftances  attending  the  Aurora  Borealis  men¬ 
tioned  above,  were  as  follows  : 

On  Tuefday ,  the  fecond  of  this  month,  as  I  was  walking  home  from  a 
neighbouring  village,  between  6  and  7  in  the  evening,  the  fky  being 
remarkably  clear,  and  the  moon  then  fhining  with  delightful  luftre, 
I  happened  to  turn,  and  obferve  in  the  N.  E. .  a  pretty  large  cloud, 
nearly  in  the  form  of  a  globe  •,  which  Teemed  firft  of  a  whitifh,  then 
of  a  very  luminous  appearance.  It  feemed  connected  with  a  cloud, 
which  was  dark,  and  fomewhat  bluifh,  and  fpread  itfelf  (almoft 
like  a  vaft  beam  of  a  building)  from  the  N.  E.  to  the  N.  W.  At  each 
end  it  was  a  little  bent  towards  the  horizon  •,  but  by  far  the  greater 
part  was  in  a  horizontal  pofition,  and  feemed  to  occupy  the  northern 
part  of  the  Heaven,  from  the  altitude  of  io  to  about  150.  The  cloud 
I  firft  mentioned  foon  appeared  like  a  globe  of  lucid  fire,  much 
brighter  than  the  moon  •,  and  (hot  corufcations,  fometimes  in  a  per¬ 
pendicular  direction,  but  much  more  towards  the  dark  horizontal 
beam,  if  I  may  be  allowed  fo  to  defcribe  it  (thro’  which,  by  the  way, 
I  could  not  then  difcern  any  ftars).  Thro5  this  the  light  darted  from 
N.  E.  to  N.  W.  fo  that  at  length  it  feemed  all  in  a  blaze  *,  and  from 
it  there  fhot  up  feveral  luminous  pillars,  perpendicular  to  the  horizon, 
and  directed  towards  the  zenith.  They  were  of  very  unequal  lengths, 
and  fome  of  them  appeared  in  a  conical  rather  than  a  cylindrical  form. 
As  thofe  to  the  W.  brightened,  thole  firft  raifed  difappeared;  till  at 
length  all  the  horizontal  track  of  light  vanifhed,  and  fome  long  trun¬ 
cated  pillars,  often  varying  their  length,  remained  in  the  weft  ;  often 
rifmg  almoft  to  the  zenith,  but  generally  feeming  to  hang  between 
30  and  70°,  fo  far  as  I  could  conjecture.  When  this  beautiful  appear¬ 
ance  ceafed,  the  fky  appeared  reddifh  in  the  eaft  •,  what  before  con¬ 
flicted  the  lucid  globe,  feemed  refolved  into  light  clouds,  of  various 
VOL.  X.  Part  ii.  X  x  x  forms 
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forms;  and  that  part  of  the  horizon  looked  much  as  it  does  in  a 
fummer’s  morning,  when  the  fun  is  within  a  few  minutes  of  its  rifling, 
and  tinges  the  clouds  of  a  light  red.  But  all  this  feemed  to  difperfe 
in  a  few  minutes,  about  7  ;  and  I  neither  law  nor  heard  of  any  thing 
-  remarkable. 

Mr  6.  In  the  morning,  ~  before  one,  there  was  a  gentle  weflerly  wind, 

_ _ ftward  ft omething  cool  ;  but  for  fome  time  before  the  earthquake  happened,  it 

to  the  sari  of  was  quite  calm  and  dole,  and  much  warmer.  The  air  was  very  dry, 
Cardigan.  and. filled  with  clouds  that  had  no  motion,  but  prevented  the  fun's  ap- 
Pear^ng  (I  think)  all  day.  The  noife  that  preceded  the  earthquake  was, 
Read  ok'.  25.  f°r  a  few  feconds,  like  the  rumbling  of  a  coach  upon  a  bridge,  or  thun¬ 
der  at  a  diflance,  when  there  were  two  confiderable  explofions  very 
near  one  another,  which  gave  the  great  fhock  ;  and  after  that  the  noife 
continued  as  before  for  about  half  a  minute,  the  earth  trembling-  all  the 
while  ;  but  I  don’t  find  any  body  perceived  any  fulphureous  fmeli. 

The  diredlion  of  the  earthquake  was  from  W.  to  E.  as  was  very 
eaflly  difcerned  by  every  body  that  was  out  of  door,  as  I  was,  and  took 
notice  of  the  noife. 

It  is  probable  it  began  in  Derby jbire ,  or  fome  of  the  counties  to  the 
W.  of  that  (for  I  am  informed  it  was  felt  as  much  at  Derby  as  here,  and 
at  all  places  between) ;  and  palled  off  the  illand  thro’  Lincolnjhire ,  and 
part  of  Cambridgeshire. 

The  breadth  from  N.  to  S.  I  imagine  to  be  40  or  50  miles  ;  of  which 
much  the  greateft  part  lay  N.  of  this  place. 

The  force  of  the  fhock  was  chiefly,  if  not  intirely,  lateral  ;  and  fo 
confiderable,  as  that  feveral  people,  who  were  fitting  in  chairs,  catched 
at  the  walls,  tables,  and  fuch  things  as  flood  next  them,  expecting  they 
fhould  be  thrown  down  :  buildings  of  all  kinds  were  fhaken  greatly ; 
and  the  beds,  chairs,  and  fuch  things  as  flood  above-flairs  were  dif- 
placed,  and  rocked  about  very  much  :  windows  were  fhaken  as  if  they 
would  have  been  broken  ;  and  in  feveral  places  pewter  upon  fhelves  in 
kitchens  thrown  upon  the  floor. 

At  feveral  churches,  where  divine  fervice  was  not  finifhed,  both  in 
this  county,  Rutland ,  and  Lei  c  eft  er  fair  e ,  the  people  were  fo  alarmed, 
that  they  ran  out,  fearing  the  churches  would  fall  on  their  heads;  apd 
fome  were  fo  terrified,  they  fwooned  av/ay. 

At  Stonton ,  fome  of  the  plaiflering  of  the  church  was  fhaken  down  ; 
which  mofl  terribly  frightened  the  people  that  were  in  it,  and  obliged 

them  to  run  out.— - 1  have  not  heard  of  any  damage  being  done  by 

it  more  than  fome  chimnies  thrown  down,  but  nobody  hurt  by  them. 

P.  S.  Deene  hands  clofe  to  the  road  which  leads  from  Northampton 
to  Stamford ;  it  is  about  25  miles  from  the  former,  and  10  from 
the  latter. 


7.  The 
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7.  The  firft  fliock  appeared  to  us  at  about  half  an  hour  pad  12,  at - in  a  let- 

our  houfe,  as  if  a  large  flack  of  chimnies  had  fallen  through  the  roof  terfrom  Mr 
upon  the  chamber-floor  over  our  heads  (which  at  firft  we  took  to  be  the  ^en‘  Green 
cafe,  but  in  a  very  few  feconds  recollected  what  it  was).  This  was  ^ 

fucceeded  by  a  prodigious  rolling  noife,  as  if  the  whole  houfe  was  fall-  Optician ,  'in 
ing  upon  us,  which  we  expedled  it  would  do,  before  we  could  get  out  Ludgate- 

of  it.  When  we  were  out,  we  could  not  help  looking  behind  us,  to  fee  Streec  ffid. 
if  any  thing  was  fallen  ;  but  found  all  fafe.  We  could  perceive  the  7f]’p  v 
floor,  &c.  to  fhake  very  fenflbly  ;  and  a  walking-flick,  that  ftood  in  ftoniaLei- 
one  corner  of  the  parlour,  was  thrown  down  :  it  alfo  fhook  down  feve-  cefterfiiire, 
ral  large  flones  from  off  an  heap  that  lay  in  the  yard.  Oct. 22.  1750. 

A  gentleman,  who  was  walking  from  his  own  houfe  to  dine  with  us,  Oft.  25. 
happened  to  lay  his  hand  upon  a  gate,  to  open  it,  juft  after  the  firft  n 
noife,  and  found  the  gate-pofts,  &c.  to  fhake  and  totter  about  as  if  they 
were  falling.  In  a  great  many  places  fervice  was  not  ended  at  church  ; 
and  in  fome  the  whole  congregation  ran  out,  and  happy  they  that  could 
get  out  firft.  A  gentleman  of  fortune  near  Leicefter ,  narrowly  efcaped 
being  killed  by  one  of  his  own  chimnies  *,  which  fell  fo  near  him,  that 
fome  of  the  bricks  grazed  upon  his  fhoulder. 

By  what  I  can  hear,  it  reached  30  or  40  miles  from  us  each  way  ; 
and  I  fanfy  we  were  not  far  from  the  center  of  it. 

As  near  as  I  can  judge,  it  lafted  about  20f/  at  leaft  ;  but  it’s  duration 
and  appearance  was  different  to  people  in  different  places. 

8.  The  Rev.  Mr  Daniel  Goodrich ,  at  Oundle  in  Northamptonshire ,  _ in  a  let - 

has  fent  me  an  account  of  the  earthquake  felt  in  that  and  the  neighbour-  ter  from  the 
ing  counties,  Sept.  30.  at  12  4  noon.  Re?-  Hen- 

He  informs  me,  that  he  was  then  at  Uppingham  in  Rutlandfhire> 
fitting  in  a  room  intent  on  writing  and  thinking,  when  he  was  furpri-  Mr  H.  Baker, 
zed  with  a  found  very  ftrong  and  awful  •,  which,  at  the  firft  moment,  F.R.S.  Ibid, 
made  him  think  of  the  rattling  of  a  coach  upon  the  pavement :  but  this  P*  72&. 
apprehenfion  was  immediately  correbled  by  fomewhat  very  different  in  Read  Nov.  1. 
the  found,  and  raffed  in  him  an  idea  of  the  crafhing  of  a  falling  houfe.  173°’ 

He  felt  himfelf  in  a  very  fhaking  way  :  the  table  at  which  he  fat  fhi- 
vered,  and  the  windows  of  the  room  jarred  :  but  he  did  not  think  of  an 
earthquake,  till  the  people  of  the  houfe  came  into  the  room,  and  told 
him  what  had  happened.  Some  flates  were  fhaken  off  the  houfes,  and 
in  one  houfe  the  hammer  of  a  clock  ftruck  the  bell  :  fome  chimnies 
were  thrown  down  ;  many  talked  of  a  fen  Able  heaving  of  the  ground  : 
but,  he  fays,  he  is  credibly  informed,  that,  in  one  houfe  in  that  county, 
the  mud  floor  was  cracked  not  a  little  in  3  or  4  places.  In  one  houfe, 
in  the  town  of  Uppingham ,  where  two  men  and  a  woman  were  fitting, 
upon  the  approach  of  the  found  (tho5  they  had  no  thought  of  an  earth¬ 
quake),  the  men  could  hardly  draw  their  breath  in  the  houfe  ;  but  were 
immediately  obliged  to  go  out  for  frefh  air ;  but  the  woman  felt  no 
diforder.  My  friend  adds,  that  attentive  obfervers  apprehended  the 
found  to  have  moved  from  the  N.  to  the  S.  or  from  N.  W.  to  S.  E.  and 

X  x  x  2  that 
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that  himfelf  had  the  fame  apprehenfion  *,  and  that,  according  to  his 
prefent  intelligence,  the  whole  fhock  was  felt  -in  the  counties  of  Nor¬ 
thampton,  Leicefter ,  Nottingham ,  Rutland ,  and  Lincoln ,  affe&ing  a  track 
of  the  county  of  about  60  miles  in  length,  and  as  much  in  breadth, 
I  have  given  you  the  account  in  his  own  words,  with  very  fmall  va¬ 
riation. 

. - a  letter  9,  This  waits  upon  you  with  a  letter  I  have  juft  received  from  Pe- 

from  the  Rev.  terborough.  I  hope  the  veracity  of  my  correfpondent,  who  is  Regifter 
J°hn  tjie  pjace  above-mentioned,  and  a  gentleman  of  good  credit,  will 

///T/pref.  ’  ’  atone  for  fome  defects  in  the  form  of  his  account. 

ferving  to  ac-  Since  I  had  the  honour  to  write  to  you  laft,  I  have  met  with  two 
company  a  gentlemen  in  my  neighbourhood,  one  of  them  a  clergyman,  who  affu- 
kaet-from  recj  me^  that,  about  6  or  y  on  the  morning  before  the  late  earthquake, 
Smith  they  both  faw  a  ball  of  fire  in  the  air,  refembling  the  meteor  commonly 

Nixon, giving  called  a  falling  ftar  ;  only  with  this  difference,  that  this  phenomenon, 
a  very  par-  “  after  running  fome  fpace,  burft  into  feveral  ftreaming  rays,  confiding 
titular  ac-  fparks  0f  ffre,  in  the  manner  of  a  fky-rocket. 

count  of  the  r 

Earthquake  felt  on  Sept.  30.  1750  Ibid  p.  727.  Dated  Higham,.  November  8.  Read  Nov.  15.1750, 


Reverend  Sir, 

I  Received  your  favour  of  the  16th  current ;  and  the  following  account 
of  the  late  earthquake,  as  it  was  varioufly  felt  here,  is  an  anfwer 
thereto;  which  (as  l  could  gather  it  from  others,  and  coiled  of  myfelf) 
pleafe  to  take  as  follows  : 

Some  little  time  after  morning  fervice  at  the  cathedral  church  was 
over,  as  near  as  I  can  guefs  about  25  or  30  minutes  paft  noon,  as  I  was 
in  my  garden  with  two  friends,  it  being  exceedingly  calm,  the  fky 
fomewhat  covered  with  light  mottled  clouds,  I  took  notice  of  a  hollow 
odd  noife,  and  at  firft  judged  it  to  be  a  coach  under  the  monaftery 
walls ;  but  foon  found  it  was  otherwife  ;  and  all  of  us  then  judged  it  to 
be  thunder  at  a  diftance,  but  pretty  loud,  and  of  a  hollow  report.  I 
was  then  40  yards  at  leaft  from  my  own  houfe,  and  about  half  that  dif¬ 
tance  from  Mr  Archdeacon  Browne's,  and  not  any  buildings  to  the  S. 
of  us.  I  heard  the  noife  of  the  exploffon  at  leaft  2y  after  I  took  notice 
of  it.  It’s  courfe,  as  I  could  plainly  diftinguifh,  was  from  N.  E.  to  S. 
W.  or  thereabouts.  We  felt  no  fort  of  fhake,  nor  did  my  wife  or  fa¬ 
mily  in  the  houfe.  My  next  neighbour  to  the  S.  of  me,  and  his  family, 
being  at  dinner,  felt  the  fhock  after  the  noife  had  partly  paffed,  and 
were  fenffble  what  it  was  *,  but  not  very  much,  and  but  for  a  fhort 
fpace  of  time. 

A  perfon  of  very  good  reputation,  who  lives  in  the  Minfter-Clofe , 
was  then  in  a  chamber,  heard  the  noife,  fufpebted  the  caufe  (it  being 
Sunday ,  and  no  carr  about),  immediately  threw  up  the  fafh,  and  ob- 
ferved,  as  the  noife  of  the  exploffon  decreafed,  the  fhock  came  on  :  the 
tables,  chairs,  in  the  chamber  fhook  ;  the  windows  clattered  :  he 
very  fenffbly  felt  the  fhock,  which  he  affirms  laffed  a  minute  at  leaft ; 

only, 
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only,  when  it  firft  fhook,  it  was  with  the  greater  violence,  and  dwind¬ 
led  away  by  little  and  little,  till  ’twas  gone,  in  the  fame  manner  as  went 
the  noife.  The  people  below  were  all  affected  by  it  •,  but  not  fo 
much,  or  fo  long.  One  other  perfon  in  a  narrow  ftreet  in  the  town, 
fitting  in  a  low  room,  with  a  brick  floor,  heard  the  noife,  but  judged  it 
to  be  an  odd  lumber  above  flairs,  or  fome  carriages  coming  on  (as  mod 
people  firft  thought  who  were  within  doors)  •,  and  prefently  the  floor 
under  his  chair  heaved,  and  continued  in  a  furprizing  agitation  for  ik 
He  was  very  much  alarmed,  and  ran  into  the  flreet,  where  a  great 
number  of  people  inflantly  appeared  ;  fome  to  fee  if  any  coaches  or  car¬ 
riages  were  comingr  others  to  get  away,  expecting  their  houfes  were 
tumbling ;  and  others  finding  fomewhat  extraordinary  had  happened, 
but  at  that  inflant  did  not  know  what,  and  came  to  fee,  &V.  The  per¬ 
fon  who  felt  the  ground  heave  was  fo  frighted,  that  he  became  fick. 
thereupon.  At  Longthorpe ,  a  mile  W.  of  us,  the  clergyman  who  did 
duty  there  was  juft  then  fat  down  to  dinner  with  Sir  Francis  St  John* 
Bart,  and  his  daughter,  when  a  rumbling  noife  was  heard,  particularly 
in  the  chimney.  Sir  Francis  expebled  the  fame  was  on  fire,  got  up  to 
fee  ;  which  fuddenly  ceafed,  and  immediately  was  fucceeded  by  a  con- 
cuffion  of  the  ground.  I  had  this  from  the  clergyman,  who  tells  me 
further,  that  he  felt  it  fo  fenfibly,  that  he  was  obliged  to  relinquifh  his 
chair,  and,  when  upon  his  legs,  to  lay  his  hands  on  the  table  to  fupport 
himfelf.  Mifs  St  John  was  in  like  manner  affefited.  Sir  Francis  only 
heard  the  noife,  which  he  compared  (and,  for  what  I  know,  very  pro¬ 
perly)  to  the  explofion  of  a  cannon  at  a  diftance,  not  being  in  the  lead 
fenfible  of  any  motion  under  foot,  altho’  the  diftance  between  the  par¬ 
ties  was  very  inconfiderable.  The  ficleboard,  with  the  clattering  of 
glaflfes,  &c.  they  thought  was  tumbling  :  they  were  fo  furprized,  that 
he  doth  not  remember  how  long  the  trembling  continued.  A  perfon 
in  the  fame  village  affirms,  that,  being  fitting,  he  was  fuddenly  lifted 
twice  or  thrice  on  the  ground,  as  with  a  fpring,  and  dropped  again. 
Many  people  felt  it  there  in  various  ffiapes.  At  Caftor ,  a  mile  and  half 
flill  farther  W.  one  Mr  Serjeant  fays,  that,  looking  out  of  a  window  a 
confiderable  height,  he  found  the  houfe  reel  more  than  once,  and  then 
come  into  it’s  place  again  with  a  jolt.  Many  very  odd  inftances  we 
have  of  it.  Some  heard  the  noife,  and  felt  not  the  ffiock  *,  others  felt 
it,  and  did  not  hear  the  noife.  1  am  informed  it  was  felt  at  Bofton ,  which 
lies  about  30/  near  N.  of  us ;  and  it  was  felt  a  few  miles  to  the  S.  So 
that  its  extent  here,  from  N.  W.  to  S.  E.  or  thereabouts,  feems  to  be 

about  40  miles. - Upon  the  whole,  I  find,  the  higher  one  was,  as 

farther  from  the  centre,  the  more  the  ffiock  was  felt  ;  that  it  was  local ; 
the  found  of  the  explofion  was  heard  as  well  abroad  as  in  the  houfes* 
though  people  differently  fituated  judged  differently  what  the  found 
was ;  that  not  any  fmoke,  vapour,  or  flame,  appeared  on  the  lurface, 
as  I  have  heard. 
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M.  de  Reau¬ 
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ExtraSl  of  a 
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XXXIX.  On  Saturday,  Off.  :  i.  1749.  about  7  in  the  evening,  there 
was  an  earthquake  in  France ,  which,  according  to  my  own  inquiries, 
reached  one  way  above  60  leagues  in  extent,  from  our  coaft  of  Pciffou 
beyond  Lufon,  as  far  as  the  neighbourhood  of  Blots.  I  was  then  at  my 
own  houfe  at  Reaumur ,  and  fitting  in  a  clofet  on  the  ground-floor, 
where  I  had  only  notice  of  it  by  a  noife  like  to  the  rattling  of  a  coach 
over  a  rough  uneven  pavement,  which  feemed  to  grow  ftronger, 
as  at  different  fits,  for  about  a  minute  and  a  half  I  went  out  of  my 
clofet  to  inquire  what  others  might  have  felt,  as  I  had  not  been  at  all 
fliocked  myfelf,  in  other  parts  of  the  houfe  ;  and  I  met  with  home  la¬ 
dies  juft  come  in  a  fright  from  the  apartments  up  one  pair  of  flairs  *, 
and  a  learned  Father  of  the  Oratoire  that  was  with  me,  and  was  juft 
then  run  down,  upon  it’s  fhaking,  from  a  turret,  on  the  top  of  the  houfe, 
the  motion  of  which  had  very  much  furprized  him. 

In  the  village  feveral  people  alfo  felt  the  ftiake  ;  but  others,  that 
happened  to  be  employed,  were  not  fenfible  of  it.  I  was  informed, 
that,  in  fome  other  villages  and  country-towns,  it  was  more  confide- 
rable  than  where  I  was ;  but  I  did  not  hear  that  it  did  any-where  any 
mifehief  worth  fpeaking  of. 

XL.  I  obferve,  in  Mr  Louchif  s  Journal,  that  a  certain  ingenious 
gentleman  would  not  allow  the  laft  fhock  of  an  earthquake  in  London 
to  be  an  earthquake,  becaufe  it  was  not  central  •,  but  rather  calls  it  an 
airquake,  becaufe  it  was  lateral.  I  have  felt  many  fhocks,  fince  I  have 
been  in  this  country  *,  particularly  in  Smyrna,  1 739.  when,  after  the  great 
fhock  on  March  24.  there  were  fome  fhocks  every  day  for  a  month  ; 
fo  that  few  or  none  went  into  houfes  before  the  latter  end  of  April : 
when  I  had  time  enough  to  obferve  their  motion,  which  was  regularly 
periodic,  or  about  the  fame  hour  every  day.  But  I  muft  differ  from  this 
unknown  gentleman’s  opinion  fo  far  as  to  fay,  that  every  one  of  thofe 
fhocks  was  lateral,  moving  from  the  S.  to  the  N.  and,  as  near  as  I  could 
judge,  the  motions  formed  acute  angles,  fomewhat  refembling  the 
motion  of  lightning. 

XLI.  1.  When  fo  great  and  unufual  a  phenomenon  as  an  earthquake, 
and  that  repeated,  happens  among  us,  it  will  naturally  excite  a  ferious 
refledtion  in  every  one  that  is  capable  of  thinking  *,  and  we  cannot  help 
confidering  it  in  a  phiiofophicai  as  well  as  religious  view.  Any  mind 
will  take  the  alarm,  when  we  perceive  a  motion  that  afredts  the  earth, 
that  bears  the  whole  city  of  London ,  and  fome  miles  round  ;  and  at  the 
fame  time,  whilft  it  gives  us  fo  fenfible  a  fhake,  io  gently  fets  us  down 
again,  without  damage  to  any  buildings,  and  without  a  life  loft. 

in  the  works  of  Nature  and  Providence  there  are  no  degrees  of  Great 
and  Little  :  comparisons  are  incompatible  •,  neverthelefs  we  ourfelves 
are  more  affected  with  what  feems  great,  in  our  own  apprehenfions  ; 
but  an  Omnipotent  Power  admits  of  no  diftindtions  *,  and  whilft 
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prodigious  effects  are  produced  from  caufes  imperceptible,  it  rightly 
claims  our  ferious  attention,  as  well  as  wonder ;  nor  need  we  lofe  fight 
of  the  theological  purpofe  of  thefe  amazing  alarms,  whild  we  endea¬ 
vour  to  find  out  the  philofophy  of  them.  * 

Permit  me,  then,  to  throw  in  my  thoughts  on  the  eaufe  of  earth¬ 
quakes.  1  did  not  enter  into  the  common  notion  of  druggies  between 
fubterraneous  winds,  or  fires,  vapours,  or  waters,  that  heaved  up  the 
ground,  like  animal  convulfions  ;  but  I  always  thought  it  was  an  elec¬ 
trical  fhock,  exafitly  of  the  fame  nature  as  thofe,  now  become  very 
familiar,  in  eleClrical  experiments. 

When  we  refiedt  on  the  unufual  winter  now  pad,  beyond  what  oc¬ 
curs  to  any  one’s  memory,  that  it  has  been  dry  and  warm  to  an  extra¬ 
ordinary  degree,  the  wind  generally  S.  and  S.  W.  and  that  without 
rain,  we  may,  with  much  reafon  imagine,  that  the  earth  has  been  in  a 
date  of  Electricity,  ready  for  that  particular  vibration  wherein  Electri¬ 
city  confifts. 

And  that  it  has  been  fo,  we  may  further  conclude  from  the  extra¬ 
ordinary  forward nefs  of  vegetation,  from  the  frequency  of  the  northern 
lights,  and  efpecially  of  that  called  Aurora  auftralis ,  which  are  with  us 
infrequent,  and  twice  repeated,  juft  before  the  earthquakes  (being  of 
fuch  colours  as  we  had  never  feen  before),  and  removed  fouthward, 
quite  contrary  to  thofe  common  with  us. 

Add  to  this,  that  fome  foreigners  among  us,  from  Italy  9  and  thofe 
parts,  where  earthquakes  are  frequent,  obferving  thefe  lights,  and  the 
particular  temper  of  the  air,  did  actually  forefee  the  event  of  an  earth¬ 
quake  All  thefe  matters  concur,  in  fhewing,  that  the  earth  was  in  a 
date  of  EleCtricity,  beyond  what  has  ever  been  in  our  memory. 

Admitting  this,  there  is  nothing  wanting,  to  produce  the  wonderful 
effeCt  of  an  earthquake,  but’  the  touch  of  any  non-eleCtric  body  •,  and 
that  mud  neceffarily  be  had  ab  extray  from  the  region  of  the  air,  or 
atmofphere. 

We  had  lately  a  very  pretty  difeourfe  read  here,  from  Mr  Fvanklyn 
of  Philadelphia  *,  concerning  thunderguds,  lights,  and  like  meteors. 
He  well  folves  them  by  the  touch  of  clouds,  raifed  from  the  fea  (which 
are  non-eleCtrics),  and  of  clouds  raifed  from  exhalations  of  the  land 
(which  are  electrified) :  that  little  fnap,  which  we  hear,  in  our  eleCtrical 
experiments,  whemproduced  by  a  thoufand  miles  compafs  of  clouds., 
and  that  re-echoed  from  cloud  to  cloud,  the  extent  of  the  firmament, 
makes  that  thunder,  which  affrightens  us. 

From  the  fame  principle  I  infer,  that,  if  a  non-eleCtric  cloud  dis¬ 
charges  its  contents,  upon  any  part  of  the  earth,  when  in  a  high-elec¬ 
trified  date,  an  earthquake  mud  neceffarily  enfue.  As  a  fhock  of  the 
eleClric  tube  in  the  human  body,  fo  the  fhock  of  many  miles  compafs 

*  Read  Nov.  1 6,  1749.  publifhed  with-  other  tra&s  on  EleRricity  j  by  Mr  Peter  Col - 
linfon ,  F.  R.  S*  London  1750.  %v(u 
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of  folid  earth,  muft  needs  be  an  earthquake  •,  and  that  fnap,  From  the 
contact,  be  the  horrible  uncouth  noife  thereof. 

I  have  been  informed,  by  thofe  who  were  up,  and  abroad,  the  pre¬ 
ceding  night,  and  early  in  the  morning,  that  corufcations  in  the  air 
were  extremely  frequent  (which  confirms  us  in  the  notion  of  the  earth’s 
being  then  in  an  electrified  Hate) ;  and  that,  a  little  before  the  earthquake, 
a  large  and  black  cloud  fuddenly  covered  the  hemifphere  -9  which  pro¬ 
bably  occafioned  the  fhock,  by  difcharge  of  a  fhower. 

It  may  be  faid,  that,  if  this  w'ere  the  cafe,  earthquakes  would  happen 
much  oftener  than  we  find  them.  It  may  be  anfwered,  that  they  pro¬ 
bably  do,  much  oftener  than  obferved  t  but  flight  ones  •,  becaufe  of  the 
earth’s  being  flight  ly  electrified.  And  fuch  a  winter  as  this  has  not  been 
known  before  ;  to  which  we  attribute  the  prefent  earthquake. 

The  reafon  is  obvious,  why  earthquakes  are  not  fo  frequent  with  us, 
and  the  northern  regions  in  general,  as  in  Italy,  and  more  fouthern 
climes  •,  and  a  due  confideration  of  it  confirms  our  reafoning.  All  Elec¬ 
tricity  requires  great  drynefs  and  warmth  j  and  I  doubt  not  but  earth¬ 
quakes,  of  a  fmall  degree,  have  and  do  frequently  happen.  And  many 
people  now  recoiled,  that  they  have  been  fliaken  in  their  beds  ;  though 
they  took  no  notice  of  it  then,  having  had  no  experience  of  an  earth¬ 
quake. 

All  that  we  have  faid  upon  the  fubjebt  receives  great  ffrength  from 
this  particular,  that  water  ftrengthens  and  conveys  the  force  of  Electri¬ 
city.  From  whence  we  may  account  for  that  obfervation,  that  the 
moft  dreadful  e fFeds  of  earthquakes  are  always  felt  in  maritime  towns  ; 
as  Port- Royal  in  Jamaica ,  Lima  in  Peru ,  Mejflna  in  Sicily ,  &c.  And 
here ,  we  find  plainly,  that  the  fhock  went  along  the  river,  both  up¬ 
wards  and  downwards,  farther  than  by  land  ;  like  the  bottle  of  water 
held  in  the  hand,  in  electrical  experiments. 

We  argue  the  fame  from  the  fickneffes,  pains  in  the  joints  and  back, 
rheumatic,  hyfteric,  nervous  cafes,  head-ach,  colics,  and  the  like ; 
which  many  people,  efpecially  of  the  weaker  conftitutions,  felt,  for 
more  than  one  day  after  :  juft  as  after  electrification. 

But  from  hence  it  is  highly  worthy  of  remark,  that  the  finger  of 
Providence  is  notorioufly  difcernible  herein  ; 

- - of  H  I  M, 

Who  guides  the  Thunder,  and  dire  bis  the  Storm. 

Tho’  it  operates  by  natural  caufes,  yet  it  is  that  which  gives  them  their 
deftination.  For,  though  the  coafts  of  the  fea  are  moft  liable  to,  and 
fufceptible  of,  this  mighty  fhock,  which  we  call  an  earthquake  ;  yet  the 
chaftening  rod  is  directed  to  towns  and  cities,  where  are  inhabitants, 
.the  objects  of  it’s  monition  •,  not  to  hare  cliffs ,  and  an  uninhabited  beach. 
And  there  cannot  be  a  more  direct  proof,  that  earthquakes  are  divine 
judgments,  than  this  obfervation  :  for,  in  all  antient  hiftory,  earthquakes 
are  ever  found  in  great  cities.  A,  D.  17 ,  no  ltfs  than  12  flourifhing 
?  cities 
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cities  in  Afid  minor  were  deftroyed  in  one  night.  In  A.  D.  1456.  at 
Naples ,  40,000  people  perifhed  by  an  earthquake.  In  1531.  in  the 
city  of  Lijbon,  1400  houfes  were  thrown  down. 

We  lee  and  admire  the  effects  of  Electricity,  and  its  flupendous 
properties,  every  day  ;  whicji  feems  as  it  were  an  animating  foul  to 
matter.  The  Antients  had  a  notion  that  the  earth  was  a  great  animal ; 
probably  from  fome  obfervations  of  Electricity  5  but  certainly,  when  in 
our  days  we  feel  thefe  unufual  and  extraordinary  convulfions  of  nature, 
it  is  a  leffon  to  us,  to  do  our  duty  toward  that  Great  Being,  who,  by  a 
drop  of  water  can  produce  effe&s  fo  prodigious. 

2.  Among  all  the  appearances  of  nature,  which  are  the  fubjeCls  of  ~ — b 
the  inquiries  of  the  Royal  Society ,  none  would  more  fenfibly  affeCt  the^”P 
minds  of  contemplative  perlons  than  that  of  an  earthquake;  efpecially 
to  us  in  this  country,  where  they  fo  feldom  happen.  .  175o. 

When  I  laid  the  preceding  paper  before  the  Society ,  I  found  that 
fome  worthy  members  had  not  fully  entered  into  my  way  of  reafoning ; 
nor  with  that  ferioufnefs  fo  awful  a  fubjeCt  required  :  therefore  I  judged 
it  neceffary  to  treat  upon  it  in  a  more  diffufive  manner  ;  and  with  fome 
further  confiderations  relating  to  that  argument. 

Among  the  numerous  accounts  received  here,  and  obfervations  upon 
the  manner  of  it,  I  judged  it  became  the  Society  to  inquire  into  the  caufe 
of  fo  extraordinary  a  motion,  of  which  we  could  not  have  formed  a 
proper  idea,  had  we  not  repeatedly  both  feen  and  felt  it. 

The  notions  of  the  /Antients  are  lufficiently  known  ;  nor  have  the 
moderns  any-way  improved  upon  them,  any  further  than  by  fome  chy- 
mical  mixtures.  The  vulgar  opinion  goes  no  deeper  than  fome  caverns, 
not  far  below  the  furface  of  the  earth  ;  wherein  are  ingendered  vapours, 
explofions,  fermentations,  and  fires  from  inflammable  minerals,  that 
caufe  thefe  convulfions  of  the  furface. 

I  fhall  not  pretend  to  deny,  that  there  may  be  fuch  vapours,  fermen¬ 
tations,  rarefactions,  and  inflammable  fubftances,  and  aCtual  fires,  in 
the  bowels  of  the  earth,  and  that  there  may  be  fome  caverns  under¬ 
ground,  as  well  as  we  find  fome  few  above-ground,  Pool's  Hole,  Okey 
Hole ,  and  the  like,  in  mountainous  countries.  We  know  there  are  hot 
fprings  running  continually,  and  vulcano’s  frequently  belching  out  flames 
and  fmoke ;  and  to  thefe  molt  probably,  fome  fmaller  earthquakes  are 


owing. 


But  thefe  matters  are  very  rare,  much  rarer  than  earthquakes,  both 
as  to  time  and  place.  Vefuvius  in  Italy ,  and  in  that  part  of  it  abounding 
with  mines  of  fulphur  *,  Mtna  in  Sicily  ;  fome  on  the  great  Andes  moun¬ 
tains  in  America ,  and  the  like.  The  fcarcity  of  them,  in  my  opinion 
is  fo  far  from  being  a  proof  of  the  general  cavernous  flate  of  the  earth, 
that  it  flrongly  proves  the  contrary. 

How  many  thoufand  acres  of  coal-mines,  flone-pits,  and  the  like,  do 
they  daily  work  in  England ,  and  have  done  for  ages  ?  I  have  been  my- 
ielf  100  yards  deep  in  a  fait- rock.  I  have  walked  half  a  mile  length- 
VOL.  X.  Part  ii.  Yyy  wife 
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wife,  dire&ly  into  the  earth,  and  under  the  bed  of  the  ocean :  but  we 
never  hear,  from  the  many  hundreds  of  thou  fandis  of  workmen  m 
this  kind,  of  the  cavernous  date  of  the  earth. 

On  the  contrary,  by  their  hard  labour  they  confefs  it  far'otherwife. 
Nor  have  we  any  reafon,  in  England ,  to  believe  there  are  great  mines 
of  fulphur,  and  inflammable  minerals  :  nor,  if  there  were,  could  they 
burn,  and  caufe  convulfions  of  the  earth,  unlefs  there  were  proper  ca¬ 
vities,  and  conveyances  of  air  ;  as  in  coal-pits,  when  fet  on  fire. 

But  even  from  thefe  coal  pits,  when  fired,  do  we  ever  find  any  thing 
like  an  earthquake  produced  ?  Nor  did  we  obferve,  in  thefe  two  la  ft 
earthquakes,  any  fire,  vapour,  fmoke,  or  fmell  •,  or  any  kind  of  erup¬ 
tion  in  the  lead,  in  fo  great  a  druggie  of  the  fuperfice,  as  affedted  a  cir¬ 
cle  of  30  miles  in  diameter. 

Indeed  this  confideration  alone,  of  the  extent  of  this  fur  face,  is  diffi¬ 
dent  to  overthrow  any  fuppofition  of  earthquakes  being  chiefly  owing 
to  fubterraneous  vapours.  For  it  cannot  poffibly  be  imagined,  that 
fuch  can  have  fo  immenfe  a  force,  as  to  a£f  upon  that  compafs  iniran- 
taneoufly,  all  at  once,  and  never  break  ground,  fo  as  to  be  dilcoverable 
todght  or  fmell.  Many  accounts  v/e  have  of  a  little  fire-ball  burding  in 
the  air,  at  a  great  didance,  and  indantly  propagating  a  fuiphureous 
fmell  all  around  it  for  miles. 

If  the  motion  of  a  fuperficies  of  30  miles  diameter  was  owing  to 
fumes  and  vapours,  we  ought  reafonably  to  find  forne  great  difcharge 
of  them,  like  a  coal-pit  fired  :  the  operation  of  it  ought  to  be  hours 
and  days  in  continuance,  not  indantaneous :  and  the  evaporation  of  fuch 
a  quantity  of  inflammable  matter  requires  a  long  time  to  evacuate 
itfelf. 

There  is  another  argument,  which,  in  my  opinion,  utterly  overthrows 
thefe  fuppofitions  and  that  is,  a  due  confideration  of  fprings.  If  we 
would  form  any  tolerable  idea  of  the  nature  of  fprings  and  fountains 
perpetually  flowing,  and  that  (generally  fpeaking)  from  the  creation  of 
the  world,  we  mud  needs  conceive,  that  God  Almighty  has  laid 
their  pipes  and  canals  in  the  earth,  like  as  he  has  planted  the  veins,  ar¬ 
teries,  and  glands,  in  an  animal  body  ;  and  that  likewife  they  are  more 
and  more  ramified,  as  they  nearer  approach  the  outward  fheli  of  the 
earth. 

The  workmen  in  coal-mines,  and  the  like,  never  fail  to  meet  with 
the  veins  of  fprings  every-where  :  they  that  dig  for  wells  feldom  fail  of 
finding  water  every-where.  The  colliers  are  obliged  to  drain,  at  very 
great  and  continual  expence.  A  circumdance  not  very  favourable  to 
fubterraneous  fires. 

Now  it  is  apparent  enough,,  that  the  hypothefis  of  vapours,  and  fub¬ 
terraneous  fermentations,  explofions,  and  eruptions,  being  the  caufe  of 
earthquakes,  mud  abfolutely  ruin  the  whole  fydem  of  fprings  and  foun¬ 
tains,  where-ever  it  has  once  been.  But  this  is  quite  contrary  to  fa<d  ; 

even 
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even  where  an  earthquake  has  been  repeatedly ;  for  inftance,  From 
home. 

On  Wednefday ,  April  6.  1580.  about  6  in  the  evening,  juft  fuch 
another  earthquake  was  felt  in  London ,  and  around  it,  as  thefe  two  we 
have  feen.  Another,  exadly  fimilar,  in  1692.  In  ail  thefe  4  no  houfes 
thrown  down,  nor  any  fprings  difturbed  thereby  :  no  fenfible  eruptions 
or  fmells. 

Thefe  confiderations  I  apply  only  to  this  little  inconfiderable  fpa.ee  of 
a  circle  of  30  miles  diameter.  But  what  is  that  to  the  appearance  of 
fome  earthquakes  we  read  of  in  hiftory  ?  In  the  year  of  our  Lord  17. 
no  lefs  than  13  great  and  noble  cities  of  Afia  minor  were  deftroyed  in 
one  night.  The  fad  is  fo  notorious,  that  fome  perfons  here  prefent 
have  feen  a  vaft  block  of  white  marble,  now  handing  near  Naples ,  be¬ 
ing  the  pedeftai  of  a  colofs  ftatue  of  Liberius  the  emperor,  having  car¬ 
ved  on  it,  in  baffo  relievo ,  the  genius's  of  all  thofe  cities,  with  their 
names  ;  which  were  rebuilt  by  that  Emperor. 

Without  going  fo  far,  we  may  fee  another  evidence  of  it,  a  coin  of 
that  Emperor  ftruck  upon  it,  with  this  infcription, 

CIVITATIBUS  ASIAE  RESTITVTIS. 

n.r  ■;  'i- -  j; "  r  ,  "■  .  n>  „'\,rT  :  . ;  ;  .  .  s 

I  have  one  of  them  in  large  brafs,  which  was  found  at  Colehejier. 

The  compafs  of  this  earthquake  may  be  reckoned  to  take  up  300 
miles  in  diameter.  How  can  we  poftibly  conceive  the  adion  of  any 
fubterraneous  vapours  to  produce  fuch  an  effed,  as  inftantaneoufly  to 
demolifh  all  thefe  cities  ?  And  that  fuch  an  accident  fhould  never  hap¬ 
pen  after  ?  How  comes  it  to'pafs,  that  the  whole  country  of  Afia  minor 
was  not  at  the  fame  time  deftroyed,  it’s  mountains  renverfed,  it’s  foun¬ 
tains  and  fprings  broken  up,  and  ruined  for  ever,  and  it’s  rivers  dif- 
"  annulled  ?  Inftead  whereof,  we  find  nothing  fuffered,  but  thofe  cities  ; 
no  kind  of  alteration  in  the  furface  of  the  country,  which  remains  the 
fame  to  this  day. 

From  thefe  confiderations  therefore,  I  cannot  perfuade  myfelf  eafily 
to  enter  into  the  opinion  of  earthquakes  generally  arifing  from  pent-up 
vapours  and  eruptions.  I  know  there  are  many  ftrange  relations  of 
effeds  of  fubterraneous  fires,  told  by  authors  that  deal  pretty  much  in 
the  marvellous,  and  whofe  minds  were  prepofteffed  with  thofe  vulgar 
notions.  My  conceptions  of  the  matter  are  derived  from  the  more 
general  appearances,  and  what  we  have  feen  and  felt  ourfelves. 

After  we  have  treated  this  argument  in  a  fuperficial  view,  we  muft 
go  a  little  deeper.  If  we  would  confider  things  like  Philofophers,  let 
us  propofe  to  ourfelves  this  problem  ; 

Where  is  the  power  to  he  placed ,  that  is  required  to  move  a  furface  of 
earth  30  miles  in  diameter  ? 

To  anfwer  this,  confult  the  engineers,  and  thofe  that  make  mines  in 
the  fieges  of  towns.  They  will  acquaint  us,  that  the  effed  of  mines  is 
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produced  in  form  of  an  inverted  cone  :  and  that  a  diameter  of  30  mile* 
in  bafe,  will  require  an  axis  of  15  or  20  miles  to  operate  upon  that  bafe, 
fo  as  to  fhake  it,  at  leaft.  So  that  the  vapours,  and  whatever  power 
we  propofe  to  operate  upon  that  bafe,  according  to  the  foregoing  hy¬ 
pothecs,  in  order  to  form  the  appearance  of  an  earthquake,  muft  be 
15  or  20  miles  deep  in  the  earth. 

But  what  mind  can  conceive,  that  any  natural  power  is  able  to  move 
an  inverted  cone  of  folid  earth,  whofe  bafe  is  30  miles  in  diameter,  and 
axis  20  ?  or,  was  it  pofiibie,  would  not  the  whole  texture  of  that  body 
be  quite  difturbed  and  fhattered  *,  efpecially  in  regard  to  it’s  fprings 
and  fountains  ?  but  nothing  like  this  is  ever  found  to  be  the  conle- 
quence  of  an  earthquake,  tho’  fatal  to  cities. 

Apply  this  reafoning  to  the  earthquake  of  Afia  minor  \  and  this  vi¬ 
gorous  principle  muft  lie  at  leaft  200  miles  deep  in  the  ground.  Enough 
to  fhew  the  abfurdity  of  it.  A  cone  of  300  miles  diameter  at  bafe,  and 
200  miles  axis ;  I  dare  be  bold  to  fay,  that  all  the  gunpowder  made 
ftnce  it’s  invention,  put  together,  would  not  be  able  to  move  it.  How 
much  lefs  would  pent-up  vapours  ? 

And,  could  it  be  admitted  as^a  thing  poftible,  will  any  one  be  per- 
fuaded,  that  fuch  a  fubterraneous  tumult,  of  fo  vaft  an  extent,  will  be 
no-ways  injurious  to  the  internal  fyftem  of  fprings  and  fountains  ?  We 
may  as  well  imagine,  that  we  may  ftab  a  man  100  times,  and  never 
touch  a  vein  or  artery. 

•  In  an  age  when  Electricity  has  been  fo  much  our  entertainment,  and 
our  amazement  *,  when  we  are  become  fo  well  acquainted  with  it’s 
ftupendous  powers  and  properties,  it’s  velocity,  and  inftantaneous  ope¬ 
ration,  through  any  given  diftances  ;  when  we  fee,  upon  a  touch,  or  an 
approach,  between  an  Electric  and  a  Non-electric,  what  a  wonderful 
vibration  is  produced,  what  a  fnap  it  gives,  how  a  lambent  flame  breaks 
forth,  how  violent  a  lliock  ;  is  it  to  be  wondered  at,  that  hither  we 
turn  our  thoughts,  for  a  folution  of  the  prodigious  appearance  of  an 
earthquake  ? 

It  is  every  body’s  obfervation,  that  there  never  was  a  winter  like 
the  paft,  for  warmth  and  drinels,  thunder  and  lightning  very  uncom¬ 
mon  then  i  for  corufcations  in  the  air,  juftly  thought  to  be  eledlrical ; 
efpecially  for  that  called  Aurora  auftralis  \  the  wind  continually  S.  and 
S.  W.  and  that  without  rain,  which  is  unufual.  This  ftate  of  the  at- 
mofphere  had  continued  5  or  6  months,  before  the  firft  earthquake  : 
is  it  not  hence  reafonable  to  conclude,  that  the  earth  muft,  efpecially 
in  our  region,  be  brought  into  an  unufual  ftate  of  Electricity  ;  and, 
confequently,  wanted  nought,  but  the  approach  of  a  non-eledtric  body, 
to  produce  the  fnap,  and  the  fliock  of  EleCtricity  ? 

That  the  earth  was  in  that  vibratory  and  eleCtric  ftate,  we  have  fur¬ 
ther  reafon  to  conclude,  from  the  very  extraordinary  fbrwardnefs  of  all 
the  vegetable  world  with  us.  Every  one  knows,  that,  at  the  end  of 
February ,  all  forts  ©f  garden-ftuff,  fruits,  flowers,  trees,  were  as  forward 

as. 


Met e or ok gi cal  Oh fervat i ons . 

as,  in  other  years,  in  the  middle  of  April.  Conformable  to  which,  ex¬ 
periments  abundantly  fliew  us,  that  electrifying  of  plants  quickens  their 
growth  ;  for  the  fame  reafon  as  in  animals  it  quickens  the  pulfe. 

Any  folid  matter  is  capable  of  being  put  into  a  ftate  of  EleCtricity  *, 
fuch  asdron  guns  *,  and  the  more  fo,  by  reafon  of  their  folidity  :  and 
in  proportion  to  it  is  the  greatnefs  of  the  fnap,  and  of  the  fhock  *,  and 
a  kind  of  lambent  flame  iffues  out  of  the  point  of  contact  *,  and  likewife 
fomewhat  of  the  fulphureous  fmell.  So  that  if  both  flame  and  fmell 
were  difcernible  in  an  earthquake,  it  is  to  be  found,  without  going  to 
the  bowels  of  the  earth. 

As  to  the  immediate  caufe  of  this  wonderful  appearance  of  an  earth¬ 
quake,  I  hinted  that  it  was  owing  to  a  non-eleCtric  body  coming  near 
or  touching  the  earth,  when  in  it’s  eleCtrifted  flate  ;  which  may  be  a 
fhower  of  rain  :  and  the  learned  Dr  Childrey  obferves,  that  earthquakes 
always  lucceed  rain  :  a  hidden  tempeft  of  rain,  in  the  time  of  a  great 
drought. 

At  the  fame  time  that  the  force  of  EleCtricity  in  folids  is  as  the 
quantity  of  matter,  we  fee  moft  evidently,  that  water  is  equally  forcible 
in  ftrengthening  and  conducting  it,  and  that  in  proportion  to  it’s  quan¬ 
tity  :  which  very  much  juflifies  my  obfervation,  that  moft  frequent 
earthquakes  have  fallen  upon  maritime  places.  And  I  find  the  fame 
obfervation  is  made  before  me  by  Acofta  and  Dolittle ,  who  wrote  on 
that  in  1692.  and  others.  In  the  dreadful  cataftrophe  of  Port-royal ,  it 
is  notorious,  that  it’s  violence  was  chiefly  near  the  fea  :  and  even  in 
thole  fo  lately  felt  by  us,  they  were  fenfibly  more  violent  toward  the 
river,  than  further  from  it.  And  in  that  earthquake  in  England ,  in 
1692.  'which  was  very  much  like  that  we  are  treating  of)  there  were 
no  houfes  thrown  down,  nor  perfons  killed  ;  but  it  reached  more  par¬ 
ticularly  Sandwich^  Dealy  Dover ,  Sheernefs ,  Portsmouth)  and  the  ma¬ 
ritime  parts  of  Holland ,  Flanders ,  and  Normandy . 

In  this  that  happened  laft  Sunday  at  6  in  the  evening  at  Bath ,  it  was 
felt  particularly  at  Portfmouth ,  the  whole  IJle  of  Wight ,  and  Jerfey. 

If  we  look  into  antient  hiftory,  we  find,  in  the  197th  year  before 
Chrift,  an  earthquake  fnook  terribly  the  ifle  of  Rhodes ,  damaged  many 
cities,  and  fome  were  fwallowed  up. 

1 7  years  before  Chrift,  many  cities  in  the  ifle  of  Cyprus  were  de¬ 
ft  royed. 

6  years  before  Chrift,  the  ifle  of  Coos  was  moft  vehemently  afflicted. 

During  the  Peloponnefian  war  among  the  Greeks ,  the  ifle  of  Delos  was 
affiiCled,  and  the  moft  beautiful  temple  of  Apollo  thrown  down. 

Soon  after,  the  city  of  Lacedaemon  was  totally  deftroyed.. 

A.  D.  79.  three  cities  in  Cyprus  were  overthrown.. 

A .  D.  182.  the  city  of  Smyrna  was  ruined. 

Conftantinople  has  often  buffered  *  particularly  in  1509;.  1 3:000  peo¬ 
ple  overwhelmed. 
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A.  D.  1456.  in  the  city  of  Naples  40000  people  -were  deftroyecL 

In  1531.  at  Life  on ,  1400  houfes  were  thrown  down,  and  near  as 
many  ftiattered. 

In  the  time  of  Valens  the  Emperor,  a  terrible  earthquake  happened 
in  Crete ,  whereby  100  cities  were.deftroyed. 

But  inftances  enough,  to  fhew  what  I  aimed  at,  that  maritime  places 
are  molt  fubjeCt :  which  is  no  contemptible  argument  in  favour  of  Elec¬ 
tricity  ;  when  both  the  folid  of  the  earth,  and  the  quantity  of  the  water, 
concur  to  make  the  fhock  exaCtly,  as  in  common  eledrical  experi¬ 
ments. 

The  gardener  in  the  Lemple  garden  obferved  the  found  to  roll  from 
the  water-fide  toward  Lemple-Bar ,  before  the  ceafing  of  the  nodding  of 
the  houfes  ;  juft  as  the  eleCtricai  fnap  precedes  the  flhock.  Others,  that 
write  upon  earthquakes,  commonly  obferve,  that  the  noife  precedes  the 
fhock.  But  it  is  obvious  it  mu  ft  be  quite  the  contrary,  did  the  con- 
cuftion  depend  on  a  lubterraneous  eruption. 

We  may  well  enough  expeCl,  that  burfting  vapours,  and  fubterra- 
neous  explofions,  fhould  difperle  every  thing  that  happened  in  their 
way  into  the  air:  but,  in  my  apprehenfion,  it  is  not  poftible  for  us  to 
imagine  any  thing  to  produce  luch  a  vibration  as  we  felt,  but  Elec¬ 
tricity. 

Several  people  felt  pains  in  their  joints,  rheumatifm,  ficknefs,  head- 
ach,  pain  in  their  back,  colic,  hyfteric  and  nervous  diforders,  for  the 
whole  day  after,  and  longer  (efpecially  weak  conftitutions),  exaCtly  as 
upon  Electrification  ;  and  to  fome  it  has  proved  fatal. 

Upon  this  principle  alone  can  we  account  for  the  fifties  leaping  out 
of  the  ponds ;  or  a  fort  of  thump  felt  at  the  bottom  of  a  boat.  Nay, 
we  are  told  of  earthquakes  felt  at  fea,  far  diftant  from  land  :  which  are 
eaffty  folved  by  an  electrical  fhock  impreftcd  upon  the  water  :  but  we 
cannot  eafily  fee  vapours  and  fires  refiding  at  the  bottom  of  the  ocean. 

From  eleCtrical  vibration  alone  can  we  account  for  that  obfervation 
of  fprings  and  fountains  being  no-ways  damaged  after  an  earthquake. 

I  doubt  not  but  they  run  more  plentifully  at  that  time  i  juft  as  the  blood 
circulates  quicker  upon  Electrification. 

From  Electrification  only  we  can  account  for  this  particular.  The 
walls  of  Weftminfter-Hall  are  of  no  mean  thicknefs  ;  yet  thofe  that  fat 
with  their  backs  to  it,  during  the  fhock,  all  relate  that  it  feemed  to 
pufh  toward  them  with  great  force.  So  in  that  of  1692.  at  Beat  the 
wall  of  the  caftle,  which  is  of  an  extraordinary  thicknefs  and  ftrength, 
ftiook  fo  much,  that  the  people  living  in  it  expeCted  it  would  have 
fallen  on  their  heads. 

For  thus  the  force  of  the  electrical  fhock  is  proportionate  to  the  quan¬ 
tity  of  the  folid.  And  were  fumes  and  lambent  flames  feen  to  iffue 
out  of  the  gaping  ground  on  thefe  difafters,  as  relations  tell  us,  we 
jultly  may  pronounce  them  to  be  purely  the  effeCt  of  EleCtricity. 

It 
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It  mu  ft  be  accounted  no  inconfiderable  argument  in  favour  of  our 
hypothefis,  that  the  northern  regions  of  the  world  are  little  fubjecft  to 
earthquakes,  in  comparifon  of  the  fouthern  ;  where  the  warmth  and 
drinefs  of  the  air,  fo  neceffary  in  Electricity,  is  common.  Notwith- 
ftanding  that  we  have  a  vulcano  in  Iceland ,  yet  we  hear  not  of  earth¬ 
quakes  frequent  in  that  latitude  of  the  globe. 

But  whether  our  conjectures  upon  this  important  affair  be  well  found¬ 
ed  or  no,  it  certainly  becomes  a  Chriftian  Philofopher,  whilft  he  is  in- 
veftigating  material  caufes,  to  look  up  to  the  moral  ufe  of  them  ;  for,, 
in  reality,  every  thing  in  the  whole  world  was  ultimately  made  for  that 
purpofe.  And  of  all  the  great  and  public  calamities  which  affcCt  us 
mortals,  earthquakes  claim  the  firft  title  to  the  name  of  warnings  and 
judgments  ;  none  fo  proper  to  threaten,  or  to  execute  vengeance  :  nor 
has  any  other  thofe  annexed  terrors,  fo  much  of  the  unufual,  the  un¬ 
avoidable,  and  the  horrible  apprehenfion  of  being  crufhed  to  death,  or 
buried  alive. 

I  cannot  but  infift  upon  my  former  obfervation  to  be  juft,  that  earth¬ 
quakes  proclaim  themfelves  to  mankind  in  this  light  ;  becaufe  peculiarly 
directed  to  great  cities  and  maritime;  abounding  with  wealth  and 
luxury.  It  would  be  childifli  to  make  a  long  recital  of  particulars  from 
hiftory  ;  for  had  we  no  other  fort  of  notices  of  earthquakes  ?  look, 
upon  thofe  two  (hocks  we  have  felt.  We  own,  that  Hampftead-Heath 
and  Finchley -Common ,  and  Kennington- Common  *  may  have  been  affeCted 
with  it ;  yet  it  is  notorious,  that  London  was  the  centre  ;  the  place  to 
which  the  finger  of  God  was  pointed. 

3.  As  the  late  earthquakes  in  London ,  and  fome  other  parts  of  the 
England ,  have  roufed  the  attention  of  mankind,  to  confider  the  caufes 
of  them,  both  in  a  religious  and  natural  view  :  and  as  in  a  religious  view  gf  f'  R.  s 
they  have  been  confidered  by  the  Bifhop  of  London ,  in  his  excellent  Ibid.  p.  669. 
letter  to  the  clergy  and  people  of  London ,  which  has  been  received  Aphl  S* 
with  general  approbation  :  fo  I  fhall  here  give  a  fhort  account  of  what17^0, 
feems  to  me  to  be  a  probable  natural  caufe  of  them. 

But  I  muft  firft  obviate  an  objection  of  fome  ferious  well-meaning 
people,  who  are  apt  to  be  offended  at  any  attempts  to  give  a  natural 
account  of  earthquakes ;  which,  but  rarely  happening  in  thefe  more 
northern  parts,  are  apt  to  be,  looked  upon  as  the  more  miraculous 
But  it  ought  to  be  confidered,  that  the  ordinary  courfe  of  nature  is  as 
much  carried  on  by  the  divine  agency,  as  the  extraordinary  and  mira¬ 
culous  events.  God  fometimes  changes  the  order  of  nature,  with, 
defign  to  chaftife  man  for  his  difobedience  and  follies  ;  natural  evils  be¬ 
ing  gracioufly  defigned  by  him  as  moral  goods :  all  events  are  under 
his  direction,  and  fulfil  his  will. 

On  the  other  hand,  there  are  fome  who  make  light  of  earthquakes,, 
becaufe  they  are  capable  of  being  acounted  for  by  natural  caufes.  But 
the  hand  of  God  is  not  to  be  overlooked  in  thefe  things,  under  whofe 
government  all.  natural  agents  aCt ;  efpecially  fuch  rare  and  unufual 
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events  as  earthquakes.  God  ufes  all  creatures  to  be  the  inftruments 
of  his  will :  natural  and  moral  agents  are  all  under  his  direction.  When 
he  infli&s  a  famine  on  a  nation,  it  is  not  the  lefs  the  hand  of  God,  becaufe 
we  know  the  natural  caufes  of  it,  viz .  great  drought,  and  unkindly 
feafons :  fire  and  hail ,  fnow  and  vapour,  and  ftormy  wind ,  fulfil  his  word , 
Pfal.  cxlviii.  8. '  Infectious  air,  peftilential  difeafes,  and  earthquakes,' 
however  occafioned  by  natural  caufes,  are  under  the  divine  influence. 
He  not  only  orders  and  directs  the  operations  of  nature,  but  alfo  in¬ 
fluences  the  aCtions  of  moral  agents,  turning,  as  he  pleafes,  the  hearts  of 
the  governors  of  the  nations,  fo  as  frequently  to  chaftize  mankind  by 
that  fevere  fcourge,  and  great  difgrace  of  human  nature,  war.  Earth¬ 
quakes  are  not  therefore  (lightly  to  be  regarded,  becaufe  we  think  we 
can  give  a  probable  natural  account  of  them  neither  ought  we,  on 
that  account,  to  encourage  ourfelves  to  go  carelelly  on  in  wicked  courfes. 
If  national  judgments  do  not  overtake  us,  yet  it  cannot  be  long  before 
we  (hall  come  into  the  punifhment  of  our  future  date  :  And  tho 5  fentence 
againft  an  evil  work  is  not  fpeedily  executed  tho 9  a  f  inner  do  evil  an  hundred 
times ,  and  his  days  he  prolonged  ;  yet  furely  I  know  it  Jhall  not  he  well  with 
the  wicked.  Ecclef.  viii.  n,  12,  13. 

It  may  not  be  improper,  on  this  occafion,  to  mention  another  con- 
ftant  and  uninterrupted  plague,  in  which  of  late  years,  we  have  been, 
and  are  like  to  continue  fufferers,  in  common  with  many  other  na.fiOns. 
A  plague,  of  all  others  the  greateft  that  ever  befel  unhappy  man  it 
being  by  far  the  mod  deftruCtive,  not  only  of  the  lives,  but  alfo  of  the 
morals,  of  mankind both  a  natural  and  a  moral  evil -,  I  mean  ferment¬ 
ed  diftilled  fpirituous  liquors  of  all  denominations.  Did  God  Almighty 
deftroy  as  many  by  earthquakes  as  are  yearly  deftroyed  by  diftilled 
fpirituous  liquors,  which  is  probably  about  a  million  of  perfons  in  a  year 
all  over  the  world  •,  how  great  a  terror  and  confternation  would  it  caufe 
everywhere!  But,  alas!  with  what  unconcernednefs,  with  what  calm- 
nefs,  and  even  complacency,  is  this  enormous  both  natural  and  moral 
evil  received,  and  even  foftered,  among  us  ;  infomuch  that  it  is  now 
become,  by  a  juft  judgment,  the  curfe  and  the  punifhment  of  the  world, 
even  the  greateft  that  ever  befel  unhappy  man  !  notwithftanding  which 
this  inchanting  Siren  fo  bewitches  and  infatuates  the  nations,  that  it  fpreads 
it’s  baleful  influence  far  and  wide,  making  yearly  farther  and  farther 
devaftations,  both  of  the  lives  and  morals  of  mankind,  and  even  de- 
bafing  the  breed  of  man. 

As  to  the  affair  of  earthquakes,  particularly  that  which  happened 
a X.  London  March  8  laft,  about  20 ;  before  6  in  the  morning-,  i  being 
then  awake  in  bed,  on  a  ground- floor,  near  the  church  of  St  Martin's 
in  the  Fields ,  very  fenfibly  felt  the  bed  heave,  and  confequently  the 
earth  muft  heave  too.  There  was  a  hollow,  obfcure,  ruffling  noife  in 
the  houfe,  which  ended  in  a  loud  explofion  up  in  the  air,  like  that  of  a 
linall  cannon  :  the  whole  duration,  from  the  beginning  to  the  end  of 
the  earthquake,  feemed  to  be  about  f'.  The  foldiers  who  were  upon 
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duty  in  St  Jdmesrs  Park ,  and  others  who  were  then  up,  faw  a  blackifh. 
cloud,  with  confiderable  lightning,  juft  before  the  earthquake  began  ; 
it  was  alfo  very  calm  weather. 

In  the  hiftory  of  earthquakes  it  is  obferved,  that  they  generally  begin 
in  calm  weather,  with  a  black  cloud.  And  when  the  air  is  clear,  juft 
before  an  earthquake,  yet  there  are  then  often  figns  of  plenty  of  inflam¬ 
mable  fulphureous  matter  in  the  air  ;  fuch  as  Ignes  Fatui  or  Jack- a- 
Lanterns ,  and  the  meteors  called  falling  ftars. 

Now,  I  have  fnewn  many  years  fincc,  in  the  Appendix  to  my  Sta¬ 
tical  Ejfays ,  Exp.  3.  Page  280.  the  efFedl  that  the  mixture  of  a  pure 
and  fulphureous  air  have  on  each  other ;  viz.  by  turning  the  mouth 
downwards,  into  a  pan  of  water,  of  a  glafs  veffel  of  a  capacity  fufficient 
to  hold  about  two  quarts,  with  a  neck  about  twenty  inches  long,  and 
two  inches  wide.  Then,  by  putting  under  it,  in  a  proper  glafs  veffel, 
with  a  long  narrow  neck,  a  mixture  of  aqua  fortis ,  and  powdered 
pyrites,  viz  the  ftone  with  which  vitriol  is  made,  there  will  be  a  brifk 
ferment,  which  will  fill  the  glafs  with  redifh  fulphureous  fumes ;  which, 
by  generating  more  air  than  they  deftroy,  will  caufe  the  water,  with 
which  the  whole  neck  of  the  glafs  veflel  was  filled,  to  fubfide  confider- 
ably.  When  the  redifii  fulphureous  air  in  the  upper  part  of  the  glafs 
is  clear,  by  ftanding  2  or  3  hours,  if  then  the  mouth  of  the  inverted 
glafs  is  lifted  out  of  the  water,  fo  as  to  let  the  water  in  the  neck  of  the 
glafs  fall  out  *,  which,  fuppofing  it  to  be  a  pint,  then  an  equal  quantity 
of  frefh  air  will  rufh  in  at  the  mouth  of  the  neck  of  the  veflel,  which 
muft  immediately  be  immerfed  in  the  water  :  and  upon  the  mixture  of 
the  frefh  air  with  the  then  clear  fulphureous  air,  there  will  inftantly 
arife  a  violent  agitation  between  the  two  airs,  and  they  will  become, 
from  tranfparent  and  clear,  a  redifh  turbid  fume,  of  the  colour  of  thofe 
vapours  which  were  feen  feveral  evenings  before  the  late  earthquakes  : 
during  which  effervefcence,  a  quantity  of  air,  nearly  equai  to  what  frefh 
air  was  let  in,  will  be  deftroyed  *,  which  is  evident  by  the  rifing  up  of 
the  water  in  the  neck  of  the  glafs,  almoft  as  high  as  before.  \  And  if, 
after  the  effervefcence  of  the  mixed  airs  is  over,  and  become  clear  again, 
frefh  air  be  admitted,  as  before,  they  will  again  grow  redifh  and  tur¬ 
bid,  and  deftroy  the  new  admitted  air  as  before ;  and  this  after  feveral 
repeated  ad  millions  of  frefh  air  :  but  after  every  readmiftion  of  frefh 
air  the  quantity  deftroyed  will  be  lefs  and  lefs,  till  no  more  will  be 
deftroyed.  And  it  is  the  fame  after  ftanding  feveral  weeks,  provided, 
in  the  mean  time,  too  much  frefh  air  had  not  been  admitted.  Now, 
I  found  the  fum  total  of  the  frefh  air  thus  deftroyed  to  be  nearly  equal 
to  the  firft  quantity  of  fulphureous  air  in  the  inverted  glafs. 

Since  we  have  in  this  experiment  a  full  proof  of  the  brifk  agitation 
and  effervefcence  which  arifes  from  the  mixture  of  frefh  air  with  air 
that  is  impregnated  with  fulphureous  vapours,  which  arife  from  feveral 
mineral  fubftances,  efpecially  from  the  pyrites ,  which  abounds  in  many 
parts  of  the  earth ;  may  we  not  with  good  reafon  conclude,  that  the 
V  OL.  X.  Part  ii.  Z  z  z  irkfome 
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irk  feme  heat,  which  we  feel  in  what  is  called  a  clofe  ful  try  temperature 
of  the  air,  is  occafioned  by  the  inteftine  motion  between  the  air  and  the 
fulphureous  vapours,  which  are  exhaled  from  the  earth  ?  which  effer¬ 
vefcence  ceafes,  as  loon  as  the  vapours  are  equably  and  uniformly  mix¬ 
ed  in  the  air  *,  as  happens  alfo  in  the  effervefcences  and  ferments  of  other 
liquors.  The  common  obfervation  therefore,  that  lightning  cools  the 
air,  feems  to ‘be  founded  on  good  reafon  ;  that  being  the  utmoft  and  laft 
effort  of  this  effervefcence. 

May  we  not  hence  alfo,  with  good  probability,  conclude,  that  the 
fir  ft  kindling  of  lightning  is  effected  by  the  fudden  mixture  of  the  pure 
ferene  air  above  the  clouds,  with  the  fulphureous  vapours,  which  are 
fometimes  railed  in  plenty,  immediately  below  the  clouds  ?  The  mo  ft 
dreadful  thunders  being  ufually  when  the  air  is  very  black  with  clouds  ; 
it  rarely  thundering  without  clouds :  clouds  ferving,  in  this  cafe,  like 
the  above-mentioned  inverted  glaffes,  as  a  partition  between  the  pure 
and  fulphureous  airs  :  which  muft  therefore,  upon  their  fudden  admix¬ 
ture  through  the  interfaces  of  the  clouds,  make  (like  the  two  airs  in  the 
glafs)  a  more  violent  effervefcence,  than  if  thofe  airs  had,  without  the 
intervention  of  the  clouds,  more  gradually  intermixed,  by  the  conftant 
more  gradual  afcent  of  the  warmer  fulphureous  vapours  from  the  earth, 
and  defcent  of  the  cold  ferene  air  from  above.  And  tho5  there  was  no 
luminous  flafh  of  light  in  the  glafs,  yet,  when  fuch  fudden  effervefcence 
arifes,  among  a  vaft  quantity  of  fuch  vapours  in  the  open  expanfe  of 
air,  it  may,  not  improbably,  acquire  fo  rapid  a  velocity,  as  to  kindle 
the  fulphureous  vapours,  and  thereby  become  luminous. 

And  fmce,  from  the  effedts  that  lightning  is  obferved  to  have  on  the 
lungs  of  animals,  which  it  often  kills,  by  deftroying  the  air’s  elafticity 
in  them,  as  alfo  from  it’s  burfting  windows  outwards,  by  deftroying 
the  air’s  elafticity  on  the  outfide  of  thofe  windows  :  Since,  1  fay,  it  is, 
hence  probable,  that  the  fulphureous  fumes  do  deftroy  a  great  quantity 
of  elaftic  air  *,  it  fhould  therefore  caufe  great  commotions  and  concui- 
fions  in  the  air,  when  the  air  ruffes  into  thofe  evacuated  places  >  which, 
it  muft  necefiarily  do  with  great  velocity. 

Dr  Papin  has  calculated  the  velocity  with  which  air  ruffes  into  an 
exhaufted  receiver,  when  driven  by  the  whole  preffure  of  the  atmo- 
fphere,  to  be  at  the  rate  of  1305  feet  in  a  fecond  of  time  j  which  is  at* 
the  rate  of  889  miles  in  an  hour  :  which  is  near  18  times  a  greater  ve¬ 
locity  than  that  of  the  ftrongeft  ftorms  ^  which  is  eftimated  to  be  at  the 
rate  of  50  miles  in  an  hour  *. 

Hence,  we  fee  that  an  outrageous  hurricane  may  be  caufed^by  de¬ 
ftroying  a  fmall  proportion  of  the  elafticity  of  the  air  of  any  place,  in 
refpecft  to  the  whole.  No  wonder  then  that  fuch  violent  commotions 
of  the  air  ffould  produce  hurricanes  and  thunder-ffowers  ;  efpecially  in 
the  warmer  climates  *,  where  both  the  fulphureous  and  watry  vapours, 
being  raifed  much  higher,  and  in  greater  plenty,  caufe  more  violent 
effe&a..  M  .die 
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M  de  Buff  on ,  in  his  Natural  Hiftory  and  Theory  of  the  Earth,  men¬ 
tions  black  dark  clouds  in  the  air  near  the  tempefluous  Cafe  of  Good 
Hope ,  and  alfo  in  the  ocean  of  Guiney ,  which  are  called  by  the  Tailors 
the  Ox's  Eye ;  which  are  often  the  forerunners  of  terrible  florms  and 
hurricanes.  Whence  it  is  to  be  fufpeeled,  that  they  are  large  collec¬ 
tions  of  fulphureous  vapours  ;  which,  by  deflroying  fuddenly  a  great 
quantity  of  the  elaftic  air,  caufe  the  ambient  air  to  rulh  with  great  vio¬ 
lence  into  that  vacuity,  thereby  producing  tempefts  and  hurricanes. 
And  off  the  coaft  of  Guiney  they  have  fometimes  3  or  4  of  thele  hurri- 
,  canes  in  a  day  ;  the  forerunners  of  which  are  thefe  black  fulphureous 
clouds,  with  a  ferene  clear  air,  and  calm  fea  ;  which  on  a  fudden  turns 
tempefluous,  on  the  explofion  of  thefe  fulphureous  clouds.  And  in 
Jamaica  they  never  have  an  earthquake  when  there  is  a  wind  to  difperfe 
the  fulphureous  vapours. 

In  the  like  manner  we  find,  in  the  late  earthquakes  at  London ,  and 
in  the  account's  of  many  other  earthquakes,  that,  before  they  happen, 
there  is  ufually  a  calm  air,  with  a  black  fulphureous  cloud  :  which  cloud 
would  probably  be  difperfed  like  a  fog,  were  there  a  wind  :  which  dif- 
perfion  would  prevent  the  earthquake  ;  which  is  probably  caufed  by 
the  explofive  lightning  of  this  fulphureous  cloud ;  being  both  nearer  the 
earth  than  common  lightnings ;  and  alfo  at  a  time  when  fulphureous 
vapours  are  rifing  from  the  earth  in  greater  quantity  than  ufual ;  which 
is  often  occafioned  by  a  long  feries  of  hot  and  dry  weather.  In  which 
combined  circumflances,  the  afcending  fulphureous  vapours  in  the  earth 
may  probably  take  fire,  and  thereby  caufe  an  earth-lightning  •,  which 
is  at  firfl  kindled  at  the  furface,  and  not  at  great  depths,  as  has  been 
thought :  and  the  explofion  of  this  lightning  is  the  immediate  caufe  of 
an  earthquake. 

It  is  in  the  like  manner  that  thofe  meteors,  which  are  called  falling 
flars,  are  fuppofed  to  be  kindled  into  a  flame  at  the  upper  part  of  a 
fulphureous  train,  which  is  kindled  downwards  into  a  flame,  in  the 
fame  manner  as  a  frefh- blown  out  candle  is  inflantly  lighted  from  ano¬ 
ther  candle  held  over  it  at  a  diflance,  in  the  fulphureous  inflammable 
fmoke  of  it. 

I  am  fenfible  that  it  may  feem  improbable,  that  the  afcending  ful¬ 
phureous  vapours  in  the  earth  fhould  thus  be  kindled  ;  but,  fince  they 
are  continually  afcending  through  the  pores  of  the  earth,  more  or  lefs, 
for  many  good  and  ufeful  purpofes,  it  is  plain  there  is  room  for  them 
to  pafs.  Befldes,  as  M.  de  Buffon  remarks,  Naturalifls  have  obferved 
perpendicular  and  oblique  clefts,  in  all  kinds  of  layers  of  earth,  not 
only  among  rocks,  but  alfo  among  all  kinds  of  earth,  that  have  not 
been  removed,  as  is  obfervable  wherever  the  earth  is  open  to  any  depth. 
Now  thefe  clefts  are  caufed  by  the  drying  of  the  feveral  horizontal  layers 
of  the  earth  ;  and  will  alfo  be  confiderably  the  wider  in  long  dry  hot 
feafons,  which  are  ufually  the  preparatory  forerunners  of  earthquakes, 

Z  z  z  2  and 


Meteorological  Obfervations. 

and  the  expl  often  of  the  fulphureous  vapours  may  probably  widen  them 

more.  ■  ff\  :  <  ■  .  b  _  if r 

It  is  very  obfervable,  in  the  opinion  of  Borelli ,  and  other  Naturalifts, 

that  volcano's  begin  firft  to  kindle  near  the  furface  or  top  of  the  moun¬ 
tains,  and  not  in  the  caverns  in  the  lower  parts  of  the  mountains.  M. 
de  Buffon  fays,  that  earthquakes  are  mod:  frequent  where  there  are  vol¬ 
cano's  j  fulphureous  matter  abounding  moft  there  :  but  that,  tho’  they 
continue  burning  long,  yet  they  are  not  very  extenfive.  But  that  the 
other  fort  of  earthquakes,  which  are  not  caufed  by  a  volcano ,  extend 
often  to  a  great  diftance,  Thefe  are  much  longer  E.  and  W.  than  broad 
N.  and  S  •,  and  fhake  a  zone  of  earth  with  different  degrees  of  force  in 
different  parts  of  their  courle  ;  viz.  in  proportion  to  the  different  quan¬ 
tities  of  explofive  fulphureous  matter  in  different  places,  Thefe  kind 
of  earthquakes  are  obferved  to  be  progreflive,  and  to  take  time  to  ex¬ 
tend  to  the  great  diftances  fometimes  of  <ome  thoufands  of  miles.  They 
are  an  inftantaneous  explofion  in  every  place,  near  the  furface  of  the 
earth  *,  and  therefore  do  not  produce  mountains  and  iflands,  as  volcano's 
fometimes  do. 

The  earthquake  in  London ,  March  8.  was  thought  to  move  from  E. 
to  W.  M.  Buffon  mentions  an  earthquake  at  Smyrna ,  in  1688.  which 
moved  from  W.  to  E.  viz.  becaufe  the  firft  kindling  probably  began 
on  the  weftern  fide  ;  and  in  the  earthquake  at  London  on  the  eaftern 
fide.  And  accordingly  it  was  obferved,  that  the  redifh  bows  in  the 
air,  which  appeared  feveral  days  before  that  earthquake,  arofe  in  the 
eaft,  and  proceeded  weftward.  It  was  obferved,  after  the  earthquake 
at  Smyrna ,  that  the  caftle-walls,  which  run  from  E.  to  W..  were  thrown 
down  ;  but  thofe  from  N.  to  S.  food  ;  and  that  the  houfes  on  rocks 
Hood  better  than  thofe  on  the  earth. 

M.  de  Buffon  relates,  that  the  vibrations  of  the  earth,  in  earthquakes, 
have  commonly  been  from  N.  to  S.  ;  as  appears  by  the  motion  of  the 
lamps  in  churches :  which  makes  it  probable,  that,  tho’  the  progrefs  of 
the  earthquake  at  Smyrna  was  from  W.  to  E.  yet  the  vibrations  of  the 
earth  might  be  from  N.  to  S  ;  and  thereby  occafion  the  falling  of  the 
caftle-walls,  which  run  from  E.  to  W.  but  not  thofe  which  run  from 
N.  to  S.  A  probable  argument,  that,  as  thefreeft  paflage.  To  the  great- 
eft  explofions  Were  made  in  the  clefts  of  the  earth  which  run  E.  and  W. 
which  would  make  the  vibrations  N.  and  S. 

It  was  obferved,  that  the  waters  turned  foul  the  day  before  an  earth¬ 
quake  at  Bologna  in  Italy  :  and  I  was  informed,  that  the  water  of  fome 
wells  in London  turned  foul  at  the  time  of  the  earthquakes.  Which 
was  probably  occafioned  by  the  afcent  of  great  plenty  of  fulphureous 
vapours  through  the  earth. 

As  to  the  hollow  rumbling  noife,  which  is  ufually  heard  in  earth¬ 
quakes, it  feems  not  improbable,  that  it  may  be  occafioned  by  the  great 
agitation  that  the  electrical  aethereal  fluid  is  put  into  by  fo  great  a  fhock 

2  large  mafs  of  earth.  For,  if  the  like  motion  of  a  frn^l  revolving  glafs, 


Meteorological  Qb fervat  ions.  £ai 

globe  can  excite  it  to  the  velocity  of  lightning,  and  that  with  a  force 
i'ufficient  to  kill  animals,  how  much  greater  agitation  may  it  probably 
be  excited  to,  by  the  explofive  force  of  an  earthquake  ! 

The  explofion  of  a  cannon  in  St  James' s  Park  is  obferved  to  eleCtrify 
the  glafs  ot  the  windows  of  the  Lreafury  And  what  makes  it  ftili  more  . 
probable,  is,  the  analogy  that  there  is  between  them  in  other  refpedls. 

For,  as  the  eleCtrical  flafh  rufhes,  with  the  velocity  of  lightning,  along 
the  molt  folid  bodies,  as  iron,  &c.  and  as  I  have  feen  it  run  only  on 
the  irregular  gilding  of  leather  ;  fo  fuch  folid  bodies  are  obferved  to  be 
the  conductors  of  aereal  lightning,  which  rends  oaks  in  pieces,  and  has 
been  known  to  run  along  and  melt  an  iron  bell-wire  on  two  fides  of  a 
room,  &c.  And  accordingly  it  was  obferved,  in  the  great  earthquake 
in  Jamaica ,  that  the  moft  tremendous  roaring  was  in  the  rocky  moun¬ 
tains.  And  in  the  late  earthquake  of  March  8.  in  London ,  the  loudeft 
explofions  were  thought  to  be  heard  near  fuch  large  ftone  buildings  as 
churches,  with  lofty  iteeples  and  fpires. 

I,  who  lay  in  Luke's  Court ,  near  St  Martin's  church,  and  was  awake  N 
all  the  time  of  the  earthquake,  plainly  heard  a  loud  explofion  up  in  the 
air,  like  that  of  a  fmall  cannon  :  which  made  me  conje&ure,  that  the 
noife  was  owing  to  the  rufhing  off,  and  fudden  expanfion,  of  the  elec¬ 
trical  fluid,  at  the  top  of  St  Martin's  fpire  ;  where  all  the  eleCtricai 
effluvia.)  which  afcended  up  along  the  larger  body  of  the  tower,  being 
by  attraction  flrongly  condenfed,  and  accelerated  at  the  point  of  the 
weather-cock,  as  they  rufhed  off,  made  fo  much  the  louder  expanfive 

exolofion. 
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XLII.  Since  I  had  the  honour  today  before  the  foclety,  in  the  fpring, 
my  thoughts  upon  earthquakes,  we  have  had  many  opportunities  of 
reflecting  on  that  moft  awful,  and  hitherto  unufual,  appearance.  The 
year  1750  may  rather  be  called  the  year  of  earthquakes,  than  of 
Jubilee.  For,  fince  they  began  with  11s  at  London ,  as  far  as  I  can  learn, 
they  have  appeared  in  many  parts  of  Europe ,  AJia^  Africa y  and  Ame¬ 
rica^  and  have  likewife  revifited  many  counties  in  our  ifland  :  at  length, 
on  30th  of  laft  Sept,  taken  their  leave  (as  we  hope)  with  much  the  moft 
extenfive  fhock  we  have  feen  in  our  days. 

It  may  well  be  expeCted,  that  thefe  frequent  vifits,  in  thernfelves  fo 
very  extraordinary,  to  us  fo  rare,  and  that  in  one  year,  fhould  keep  up 
our  attention;  and,  as  to  my  own  part,  induce  one  to  refleCt  on  what  I 
before  offered  concerning  them,  and  be  a  fufficient  apology  for  the  pre- 


The  Philofo- 
phy  0/ Earth¬ 
quakes  ;  by 
the  Rev.  • 
Will.  Stuke- 
ley,  M.  D. 

F.  R.  S.  See. 

in  a  letter  to 
M.  Folkes, 
Efq\  LL.  D. 
Pref.  R.  Soc„ 
&c.  Ibid, 
p.  731.  Read 
Dec,  6,  1 750. 


fent  paper. 

We  have  been  acquainted,  by  thofe  that  remember  it,  that  in  the 
earthquake  of  November  1703.  which  happened  in  Lincolnjhire ,  the  wea- 
th  r  was  calm,  clofe,  gloomy,  warm,  and  dry,  in  a  degree  highly  un- 
ufual  at  that  feafon :  and  thus  it  has  been  with  us  all  the  year  :  and 
from  the-  numerous  accounts  we  have  received  at  the  Royal  Society ,  in 
the  beginning  and  end  of  the  year,  where  any  mention  is  made  of  the 

weather, 
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’weather,  they  agree  in  the  like  particular :  which  is  cOnfcntaneous  to 
what  I  remarked  as  the  conftant  forerunner  of  earthquakes,  and  what 
prepares  the  earth’s  furface  to  receive  the  ele&rical  ftroke. 

In  my  laft  we  had  a  paper  read  at  the  Royal  Society,  concerning  the 
fir  ft  earthquake  felt  by  us  at  London ,  Feb.  8.  A  fhepherd  belonging 
to  Mr  Secretary  Fox  at  K erjington,  the  iky  being  perfectly  ferene  and 
clear,  was  much  furprized  with  a  very  extraordinary  noife  in  the  air, 
rolling  over  his -head,  as  of  cannon  dofe  by  :  he  likewife  thought  that 
it  came  from  the  N.  W.  and  went  to  the,*S.  E.  a  motion  quite  contrary 
to  what  mufl  have  been  the  cafe,  if  it  were  really  of  cannon.  This 
noife  paflfed  ruftiing  by  him  •,  and  inftantly  he  faw  the  ground,  a  dry 
and  folid  fpot,  wave  under  him,  like  the  face  of  the  river.  The  tall 
trees  of  the  avenue,  where  he  was,  nodded  their  tops  very  lenfibly,  and 
quavered.  The  dock  of  ftieep  immediately  took  fright,  and  ran  away 
all  together,  as  if  the  dogs  had  purfued  them.  A  great  rookery  in  the 
place  were  equally  alarmed  \  and,  after  an  univerfal  clangor,  flew  away, 
as  if  chafed  by  hawks. 

I  was  likewife  informed,  that,  in  the  fame  earthquake,  a  great  parcel 
of  hens  and  chickens,  kept  at  that  time  in  Gray* s- Inn  Lane ,  upon  the 
fnock,  ran  to  the  rooft  affrighted  :  and  the  like  was  obferved  of  pi¬ 
geons.  And  in  our  account  of  the  laft  earthquake  from  Northampton , 
it  is  remarked,  that  the  birds  in  cages  put  their  heads  under  their  wings, 
as  to  hide  themfelves. 

June  21.  at  the  R.  Soc.  Mr  Jackfon ,  Potter  at  Lambeth ,  gave  an  ac¬ 
count  of  fome  boats  and  loiters,  in  the  river  at  that  time  ;  the  people 
in  them  feemed  to  feel  as  if  a  porpoife,  or  fome  great  fifh,  had  heaved 
and  thumped  at  the  bottom  of  the  loiters.  This  is  fometimes  the  cafe 
of  fhips  at  fea  \  which  feems  evidently  owing  to  an  electrical  impreffion 
on  the  water. 

In  the  Evening- PoJl>  June  23.  we  had  a  paragraph  from  Venice ,  that 
a  terrible  earthquake  had  lately  been  felt  in  the  ifle  of  Cerigo  \  a  little 
rocky  ifle.  It  threw  down  a  great  number  of  houfes,  and  above  2000 
inhabitants  were  buried  in  the  ruins. 

Another  earthquake  about  that  time  happened  in  Switzerland ,  which 
fplit  a  vaft  rocky  mountain,  and  an  old  caftle-wall,  of  an  immenfe 
thicknefs. 

But,  fince  then,  thefe  wonderful  movements  have  ftalked  round  the 
globe  ;  and  again  been  lately  felt  in  our  own  ifland,  to  the  terror  only 
of  many  thoufand  people  *,  befides  thofe  that  appeared  in  the  weflern 
parts,  in  the  more  early  time  of  the  year. 

I  received  a  letter  from  Maurice  Johnfon ,  Efq;  the  founder  and 
fecretary  of  the  Literary  Society  of  Spalding ,  which  has  now  fubfifted 
thefe  40  years.  He  acquaints  me,  that,  on  Fhurfday ,  Aug.  23.  laft,  an 
earthquake  was  very  fenftbly  felt  there,  about  7  in  the  morning,  through¬ 
out  the  whole  town  and  neighbourhood,  and  many  miles  round  ;  but 
chiefly  fpread  northward  and  fouthward.  He  fays,  that,  for  a  fort- 
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flight  before,  the  weather  had  been  ferene,  mild,  and  calm  ;  and  one 
evening  there  was  a  deep- red  Aurora  aujlralis ,  covering  the  cope  of 
Heaven,  very  terrible  to  behold.  This  fame  fhock  was  felt  at  Grant - 
ham,  Stamford ,  and  Milton  by  Peterborough  5  and  generally  at  all  the 
intermediate  places. 

Since  then,  I  had  a  letter  from  Mr  Alderman  Taylor ,  of  Stamford 
giving  an  account  of  another  earthquake,  that  happened  there  on  &/#- 
Sept.  30.  at  36/  after  noon.  He  defcribes  it  thus  :  “  They  were 
“  fuddenly  furprized  with  an  uncommon  noife  in  the  air,  like  the  roll- 
“  ing  of  large  carriages  in  the  ftreet,  for  about  20  feconds.  At  the 
“  fame  inftant  they  felt  a  great  fhake,  or  fnap  (as  he  calls  it)  ;  info- 
“  much  that  it  fenfibly  fliook  a  punch-bowl,  which  was  in  his  parlour, 
“  and  made  it  ring.  He  fays,  it  was  perceived  of  moft  of  the  people 
“  of  Stamford ,  who  generally  ran  out  of  their  houfes.  At  Okeham,  the 
“  chief  town  in  Rutland ,  the  congregation  ran  out  of  the  church.  AIL 
“  the  towns  round  Stamford  were  fenfible  of  it,  and  at  Peterborough , 
“  down  to  Wijbieh 

Thus  far  the  Alderman.  But  we  have  had  many  advices  from  all 
hands,  at  the  firft  and  fecond  meetings  of  the  R.  S.  for  the  winter-fea- 
fon  *,  with  further  particulars  relating  to  this  great  concuBlon  :  that  it 
was  felt  at  the  fame  time  at  Rugby  in  Warwickjhir e,  and  reached  to 
Warwick  5  at  Lutterworth  in  Leicefterfhire  ;  at  Leicefter,  and  round  about. 
They  defcribe  it,  that  the  houfes  tottered,  andfeemed  to  heave  up  and 
down,  tho’  it  lafted  but  a  few  feconds.  It  was  attended  with  a  rufhing 
noife,  as  if  the  houfes  were  falling  j  and  people  were  univerfally  fo  af¬ 
frighted  as  to  run  out  •,  imagining  that  their  own,  or  neighbours  houfes,. 
were  tumbling  on  their  heads.  In  the  villages  around,  the  people, 
being  at  divine  fervice,  were  much  alarmed,  both  with  the  noife,,  which 
exceeded  all  the  thunder  they  had  ever  heard,  beyond  compare  \  and 
with  the  great  Ihock  accompanying,  which  was  like  fomewhat  that 
rufhed  againft  the  church-walls  and  roof  ;  fome  thinking  the  pillars 
cracked  ;  many,  that  the  beams  of  the  roof  were  disjointed  ^  and  all, 
that  the  whole  was  falling,  *,  and  happy  were  they  that  could  get  out 
firft.  A  few  flates,  tiles,  and  parts  of  chimnies,  fell  from  fome  houfes  j 
pewter,  glades,,  and  brafs,  fell  from  fhelves  *,  a  clock- bell  foraetimes 
ftruck  *,  windows  univerfally  rattled  ;  and  the  like  circumftanc.es-  of 
tremor. 

The  fame  extended  itfelf  to  Coventry ,  Derby,  Nottingham ,  Newark 
then  came  eaftward  to  Harhorough,  Fowcejlery  Northampton ,  Rowell,. 
Kettering ,  Wellingborough ,  Oundle  in  North  amp tonjhire,  Uppingham , 
Okeham  in  Rutland ,  Stamford ,  Bourn ,  Grantham ,  Spalding ,  Bofton ,  and 
to  Lincoln ,  in  Lincolnfhire  Holbech ,  and  all  Holland ,  in  that  county  ;  Pe¬ 
terborough,  Wijbieh  in  the  ifle  of  Ely,,  together  with  all  the  intermediate 
and  adjacent  places.  Then  it  paffed  over  the  whole  breadth  of  Ely- Fen » 
and  reached  to  Bury  in  Suffolk ,  and  the  country  thereabouts  ,  of  which 

we  had  notice  from  Lady  Cornwallis  :  an  extent  from  Warwick  to  Bury 
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of  about"  ioo  miles  in  length  *,  and,  generally  fpeaking,  40  miles  in 
breadth.  And  this  vad  fjpace  was  pervaded  by  this  amazing  motion, 
as  far  as  we  can  get  any  fatisfadfion,  in  the  fame  indant  of  time. 

In  regard  to  circumdances,  they  were  pretty  fimilar  throughout.  At 
Northampton ,  a  Gentlewoman,  fitting  in  her  chair,  relates,  that  fhe  and 
her  chair  were  twice  fendbly  lifted  up,  and  fet  down  again.  A  dack 
of  chimnies  were  thrown  down  in  College-Lane  •,  a  place  retaining  the 
memory  of  a  fort  of  univerfity  once  beginning  at  Northampton.  The 
windows  of  houfes  rattled  throughout- the  whole  town  i  but  no  mifchief 
done  :  in  general,  frightful,  and  innocuous. 

They  fanfied  there  the  motion  of  it,  as  they  exprefs  it,  to  be  eadward. 
In  the  dreets  that  run  N.  and  S.  the  houfes  on  the  E.  fide  of  the  way  were 
mod  affedled  :  and  Dr  Stonehoufe' s  dwelling,  the  dronged  in  the  town* 
was  mod  fenfibly  fhaken.  So  it  was  like  wife  obferved,  that  churches 
were  mod  fubjedt  to  it’s  violence.  They  thought  too  that  the  motion 
feemed  rather  horizontal,  or  lateral,  than  upward.  Some  counted  the 
pulfes  didindlly,  to  the  number  of  four  :  that  the  fecond  and  third  pulfe 
were  ftronger  than  the  fird  and  fourth. 

From  all  thefe  various  accounts,  there  was  no  fulphureous  fmell,  or 
eruption  ;  no  fiffures  in  the  ground  perceived  :  yet  l'everal  people  were 
fick  upon  it ;  infinite  numbers  terribly  affrighted  ;  and  as  foon  forgot 
the  impreffion  of  it,  or  talked  of  it  in  a  merry  drain,  as  commonly  with 
us  at  London.  So  little  are  the  vulgar  affedled,  without  fomething  very 
fenfible,  and  fo  foon  is  the  fenfe  of  it  worn  out ! 

It  was  more  evidently  perceived  by  people  danding  •,  mod,  by  thofe 
that  were  fitting  •,  lead,  by  fuch  as  were  walking  •,  and  in  upper  dories 
of  houfes  more  than  in  lower,  or  in  cellars.  Some,  coming  down  dairs, 
were  in  danger  of  being  thrown  forwards  :  feveral  fitting  in  chairs, 
and  hearing  the  hollow  thundering  noife,  and  thinking  it  was  a  coach 
palling  by,  when  they  attempted  to  get  up,  to  fee  what  it  was,  they 
were  thrown  back  again  into  their  chair.  Some  heard  the  wainfcot 
crackle.  A  lady,  fitting  by  the  fire,  with  her  chair  leaning  forwards, 
was  thrown  down  on  her  hands  and  knees. 

It  was  particularly  remarked  (as  before  obferved),  that  birds  in  cages 
-  were  fenfibly  affrighted,  thruding  their  heads  under  their  wings.  Mrs 
Allicock ,  of  Loddington ,  a  Lady  in  childbed,  was  fo  affedted,  that  it 
caufed  her  death.  Some  people  felt  fuch  a  fudden  fhortnefs  of  breath, 
that  they  were  forced  to  go  out  into  the  open  air,  it  fo  affedfed  the  pul¬ 
monary  nerves.  Many  were  taken  with  head-achs. 

Thefe  are,  in  general,  the  obfervations  made  at  the  time  of  thefe 
earthquakes  ;  when  we  recolledted  ourfelves,  after  the  fuddennefs  and 
affright.  Give  me  leave  to  make  the  following  remarks. 

1.  As  far  as  we  can  poffibly  learn,  where  no  one  can  be  prepared  at 
different  places,  by  time-keepers,  this  mighty  concufiion  was  felt  pre- 
cifely  at  the  fame  indant  of  time,  being  about  half  an  hour  after  12  at 
noon.  This,  I  prefume,  cannot  be  accounted  for  by  any  natural  power, 

but 
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but  that  of  an  dedtrical  vibration  ;  which,  we  know,  "  ads  inflan- 
taneoufiy. 

2.  Let  us  refled  on  the  vafl  extent  of  this  trembling,  ioo  miles  in 
length,  40  in  breadth,  which  amounts  to  4000  fquare  miles  in  furface. 
That  this  fhould  be  put  into  fuch  an  agitation  in  one  moment,  is  fuch  a 
prodigy,  as  we  fhould  never  believe,  or  conceive,  did  we  not  know  it 
to  be  fact,  from  our  own  fenfes.  But,  if  we  feek  for  a  foiution  of  it, 
we  cannot  think  any  natural  power  is  equal  to  it,  but  that  of  Eledricity  * 
which  acknowledges  no  fenfible  tranfition  of  time,  no  bounds. 

3.  We  obferve,  the  vulgar  foiution  of  fubterraneous  eruptions  re¬ 
ceives  no  countenance  from  all  that  was  feen  or  felt  during  thele  earth¬ 
quakes  :  it  would  be  very  hard  to  imagine  how  any  fuch  thing  could  fo 
fuddenly  and  inftantaneoufly  operate  thro5  this  vafl:  fpace,  and  that  in 
fo  fimilar  and  tender  a  manner,  over  the  whole,  thro5  fo  great  a  variety 
as  well  as  extent  of  country,  as  to  do  no  mifehief. 

A  philofophical  inquirer  in  Northamptonshire ,  and  who  had  his  eye 
particularly  on  this  point,  takes  notice  there  were  not  any  Aflfures  in  the 
ground*  any  fulphureous  lmells,  or  eruptions,  any-where  perceived,  fo 
as  to  favour  internal  convuifions  of  the  earth  ;  yet  we  learn,  from  a 
letter,  at  Uppingham  in  Rutland ,  that  a  plafter  floor  became  cracked 
thereby.  Thefe  kind  of  floors  are  frequent  in  this  country  $  what  we 
call  Stucco  in  London  *,  and  it  gives  us  a  good  notion  of  the  undulatory 
vibration  produced  by  an  earthquake  ;  which  fome  have  compared  to 
that  of  a  mufical  firing  *,  others,  to  that  of  a  dog,  or  a  horfe,  fhaking 
themfelves  when  they  come  out  of  the  water. 

4.  The  former  earthquake,  that  happened  at  Grantham ,  Spaldings 
Stamford  (which  towns  lie  in  a  triangle)  took  up  a  fpace  which  may  in 
grofs  be  accounted  a  circle  of  20  miles  in  diameter  ;  the  centre  of  which 
is  that  great  morafs  called  Deeping-Fen.  This  comprehends  14  miles 
of  that  20  in  diameter  ;  and  where,  probably,  the  eledtrical  imprefliorf 
was  firfl  made.  Much  the  major  part  of  Deeping-Fen  is  under  water  in 
the  winter  ;  underneath  is  a  perfeci  bog :  now  it  is  very  obvious  how 
little  favourable  fuch  ground  is  for  fubterraneous  fires. 

In  the  fecond  earthquake,  not  only  this  country  was  affedled  again, 
but  likewife  a  much  larger  fpace  of  the  fame  fort  of  fenny  ground,  ra¬ 
ther  worfe  than  the  former :  all  Doningt on-Fen,  Deeping-Fen ,  Croyland- 
Fen ,  Lhorney-Fen ,  IVhitlefea  Fen,  Bedford-Level ,  and  the  whole  extent 
of  Ely- Fen,  under  various  denominations.  This  country,  under  the 
turf,  abounds  with  fubterraneous  timber  of  all  kinds  ;  fir,  oak,  and 
brufh-wood  ;  flags  horns ;  now-and-then  they  find  a  quantity  of  hazel¬ 
nuts,  crouded  together  on  a  heap  :  I  have  fome  of  them.  This  is  a 
matter  common  to  all  boggy  ground  over  the  whole  globe.  They  are 
the  ruins  of  the  antediluvian  world,  walked  down  from  the  high  coun¬ 
try,  where  they  grew,  here  lodged,  and  by  time  overgrown  with  the 
prefent  turf.  They  that  feek  for  any  other  foiution  of  this  affair,  than 
the  univerfal  Noachian  deluge,  want  to  account  for  a  general  effedt  by 
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a  partial  caufe ;  and  fhut  their  eyes,  both  to  the  plain  hiftory  of  this 
matter,  and  to  the  infinite  notorious  demonftrations  of  it  from  foflil 
appearances. 

5.  All  this  country,  tho’  underneath  it  is  a  watry  bog,  yet,  through 
this  whole  fummer,  and  autumnal  feafon  (as  they  can  have  no  natural 
fpririgs  in  fuch  a  level)  the  drought  has  been  To  great  on  the  fuperficies, ' 
that  the  inhabitants  were  obliged  every  day  to  drive  their  cattle  feveral 
miles,  for  watering.  This  fhews  how  fit  the  dry  furface  was  for  an 
electrical  vibration  ;  and  we  learn  from  hence  this  important  particular, 
that  it  reaches  but  very  little  below  the  earth’s  furface. 

Mr  Johnfon ,  in  another  letter  which  he  wrote  to  me  concerning  the 
fecond  earthquake,  obferved  at  Spaldings  fays,  upon  this  occafion,  he 
was  obliged  to  fcour  his  canal,  and  deepen  it  *,  that  they  came  to  a  white 
quickland,  which  afforded  to  all  the  neighbourhood  excellent  water  in 
plenty. 

In  the  gravelly  foil  of  London ,  and  where  the  two  fhocks  were  felt  by 
us,  in  the  beginning  of  the  year,  we  know  there  is  not  an  houfe  in  the 
whole  extent  of  this  vaft  city,  and  all  around  it,  but  a  fpring  of  water  is 
ready,  upon  digging  a  well :  whence  we  have  much  reafon  to  believe, 
that  the  internal  parts  of  the  earth  are  like  a  fponge  foaked  in  water  ;  fo 
that  the  only  dry  part  of  it  is  the  fuperficies ;  which  is  the  object,  and 
the  fubjeCt,  of  that  eleCtric  vibration,  wherein  (according  to  my  fenti- 
ments)  an  earthquake  confifts. 

This  fhews  the  miftake  of  the  Antients  ;  who,  fancying  that  earth¬ 
quakes  proceeded  from  fubterraneous  eruptions,  built  their  prodigious 
temple  of  Diana  of  Ephefus  upon  a  boggy  ground,  to  prevent  fuch  a 
difafter. 

6.  Earthquakes  are  truly  moft  violent  in  a  rocky  country  ;  becaufe 
the  fhock  is  proportionate  to  the  folidity  of  the  matter  electrified : 
fo  that  rocks,  old  caftle- walls,  and  ftrong  buildings,  are  moft  obnoxi¬ 
ous  to  the  concuffion.  The  ifle  of  Cerigo  was  more  liable,  and  more 
ruddy  handled  by  the  late  earthquake  ;  both  becaufe  it  was  an  ifle,  and 
becaufe  it  was  rocky.  So  we  muft  fay  of  the  late  earthquake  in  Swit¬ 
zerland^  that  fplit  the  mountain  and  the  old  caftle-wall.  Whence  Mr 
Johnfony  in  his  fecond  letter,  fays,  it  cracked  a  very  ftrong  brick  houfe 
in  Gojberton  by  Spalding.  Dr  Doddridge  obferves,  from  Northampton , 
that  Dr  Stonehoufe' s  dwelling,  being  a  very  ftrong  one,  was  moft  fen- 
fibly  fhaken.  And,  throughout  the  whole  extent  of  this  great  earth¬ 
quake,  we  find  both  the  noife,  the  fhock,  and  the  terror,  was  greateft 
at  the  churches,  whofe  walls  and  bulk  made  more  refiftance  than  houfes : 
and,  generally  fpeaking,  the  churches  throughout  this  whole  extent 
have  very  fair  and  large  towers,  and  very  many  remarkable  fpires  of 
good  ftone. 

This  fame  vibration,  imprefifed  on  the  water,  meeting  with  the  folid 
of  the  bottom  of  fliips  and  loiters,  gives  that  thump  felt  thereon.  Yet, 
©f  the  millions  of  ordinary  houfes,  over  which  it  pafted,  not  one  fell : 
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a  coniideration  which  fufEciently  points  out  to  us  what  fort  of  a  motion 
this  was  not  *,  what  fort  of  a  motion  it  was  ;  and  whence  derived :  not 
a  convulfion  of  the  bowels  of  the  earth,  but  an  uniform  vibration  of  it’s 
furface,  aptly  thought  like  that  ot  mufical  firing  ;  or  what  we  put  a 
drinking-glafs  into,  by  rubbing  one’s  finger  over  the  edge  ;  which  yet, 
brought  to  a  certain  pitch,  breaks  the  glafs  ;  undoubtedly  an  electric 
repulfion  of  parts. 

7.  We  find,  from  vali  accounts  antient  and  modern,  that  the  weather 
preceding  thefe  fhocks  was  mild,  warm,  dry,  ferene,  clear,  frofty  : 
what  notorioufly  favours  all  our  eleCtrical  experiments.  We  very  well 
know,  that,  generally,  all  laft  winter,  fpring,  fu miner,  and  autumn, 
have  been  remarkably  of  this  kind  of  weather  *,  more  fo  than  has  been 
obferved  in  our  memory  *,  and  have  had  all  thofe  requisites,  appear¬ 
ances,  and  preparations,  that  notorioufly  caufe  Electricity,  that  promote 
it,  or  that  are  the  effeCts  of  it. 

8.  We  find  the  blood-red  auftralis  aurora  preceding  at  Spalding ,  as 
with  us  at  London.  This  year  has  been  more  remarkable  than  any  for 
fire-balls,  thunder,  lightning,  and  corufcations,  almoft  throughout  all 
England.  Fire-balls  more  than  one  were  feen  in  Rutland  and  Lincoln- 
jhire ,  and  particularly  obferved.  All  thefe  kinds  of  meteors  are  rightly 
judged  to  proceed  from  a  flate  of  Electricity  in  the  earth  and  atmo- 
fphere. 

9.  Mr  Johnfon ,  in  both  his  letters  to  me  on  the  fir  ft  and  fecOnd 
earthquakes  at  Spaldings  remarks  particularly  of  their  effeCts  being 
moftly  fpread  to  the  N.  and  S.  and  efpecially  felt  on  the  fea-coft.  We 
may  obferve  that  fuch  is  the  direction  of  Spalding  river,  which  both 
eonduCts  and  ftrengthens  the  eleCtric  vibration  ;  conveying  it  along  the 
fea-fhore,  thence  up  Bofton  chanel,  and  fo  up  Bofton  River  to  Lincoln  *, 
as  we  difcern,  by  cafting  our  eye  upon  a  map. 

We  obferve  further,  that  the  main  of  this  fecond  earthquake  difplayed 
it’s  effeCts  along  and  between  the  two  rivers  Welland  and  Avon  *,  and  that 
Trom  their  very  origins  down  to  their  fall  into  the  fea.  It  likewife  reach¬ 
ed  the  river  With  am ,  which  directed  the  eleCtric  ftream  that  way  too 
to  Lincoln  :  for  which  reafon,  as  there  meeting  the  fame  coming  from 
Bofton ,  the  fhock  was  moft  fenfibly  felt.  It  reached  likewife  to  the 
Lreni  at  Nottingham ,  which  conveyed  it  to  Newark. 

The  firft  eleCtrical  ftroke  feems  to  have  been  made  on  the  high 
ground  above  Daventry  in  Northamptonshire ,  where  the  Roman  camps 
are,  made  by  P.  Oftorius  the  Propraetor.  From  thence  it  defended 
chiefly  eaftvvard,  and  along  the  river  Welland ,  from  Har borough  to 
Stamford ,  Spalding ,  and  the  fea  ;  and  along  the  river  Avon,  or  Nen ,  to 
Northampton ,  Peterborough ,  and  Wijbich  to  the  fea.  It  fpread  itfelf  all 
over  the  vaft  level  of  the  ifle  of  Ely?  furthered  by  very  many  canals  and 
rivers,  natural  and  artificial,  made  for  drainage.  It  was  {till  conducted 
caftward,  up  Mildenhall  river  in  Suffolk ,  to  Bury ,  and  the  parts  adja- 
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cent.  All  this  affair,  duly  confidered,  is  a  confirmation  of  the  doc¬ 
trine  I  advanced  on  this  fubjed. 

10.  I  apprehend  it  was  not  the  noife  in  the  air,  as  of  many  cannon  let 
off  at  once,  preceding  the  earthquake,  that  fo  much  affrighted  people, 
or  affeded  the  flieep,  the  rookery  at  Kenfington .  the  hen  and  chickens 
in  Grays  Inn- Lane  and  the  pigeons:  it  could  not  be  barely  the  fuper- 
ficial  movement  of  the  earth  that  difturbed  them  all  at  once  :  1  judge  it 
to  be  the  effed  of  Eledricity,  fomewhac  like  what  caufes  fea-ficknefs  *, 
fuch  a  fort  of  motion  as  we  are  not  accu Homed  to.  So  the  earthquake 
affeds  all  thofe  of  weak  nerves,  or  that  have  nervous  complaints,  ob¬ 
noxious  to  hyfterics,  colics,  rheumatic  pains  in  their  joints.  Several 
women  were  feized  with  violent  head-achs,  before  both  the  (hocks  we 
felt  in  London.  It  was  this  that  affeded  the  people,  with  a  fhortnefs  of 
breath.  This  made  the  dog  run  whining  about  the  room,  feeking  to 
get  out :  this  made  the  fillies  leap  up  in  the  pond  at  Southwark  ;  like  as 
the  experiment  of  eledrifying  the  fifties  ;  it  makes  them  Tick  :  and  this 
caufes  the  birds  in  cages  to  hide  their  heads  under  their  wings,  -becaufe 
they  cannot  fly  away :  which  is  commonly  obferved  of  them  in  Italy , 
and  countries  where  earthquakes  are  more  frequent. 

11.  I  obferve,  the  fhepherd  of  Kenfington  thought  the  motion  of  the 
earthquake,  and  the  found*  were  from  N.  W.  to  S.  E.  On  the  con¬ 
trary,  Mr  Byfield ,  the  fcarlet-dyer  in  Southwark ,  thought  the  noife 
came  from  the  river  below-bridge,  and  went  toward  JVeftminfter ;  where 
it  rattled  fo,  that  he  did  not  doubt  but  that  the  abbey-church  was  beat¬ 
en,  down. 

Dr  Parfons  took  pains  to  find  out  the  way  of  the  motion  of  the  earth¬ 
quake,  from  the  different  pofition  of  the  beds ;  but,  from  the  contra- 
didory  anfwers  given,  he  could  obtain  no  fatisfadion,  as  to  that  point* 
All  this,  and  what  was  obferved  from  Northampton ,  of  the  motion  be¬ 
ing  thought  by  fome  to  be  upward  and  downward,  by  others,  rather 
,  horizontal  or  lateral,  the  counting  the  pulfes,  and  the  like,  only  points 
;  out  to  us  the  prodigious  celerity,  and  the  vibratory  fpecies  of  the  mo- 
,  tion  of  an  earthquake ;  but  far,  very  far,  is  this  from  being  owing  to 
'  the  tumultuous  ebullition,  the  irregular  hurry  of  fubterraneous  ex¬ 
pio  Cions. 

12.  How  the  Atmofphere  and  earth  are  put  into  that  eledric  and 
vibratory  ftate,  which  prepares  them  to  give  or  receive  the  fnap,  and 
the  fliock,  which  we  call  an  earthquake,  what  it  is  that  immediately 
produces  it,  we  cannot  fay  *  any  more  than  we  can  define  what  is  the 
caufe  of  magnetifm,  or  of  gravitation,  or  how  mufculai*  motion  is 
performed,  or  a  thoufand  other  fecrets  in  nature. 

We  feem  to  know,  that  the  Author  of  N  a  t  u  r  e  has  diffeminated 
ethereal  Ere  thro5  all  matter  ;  by  which  thefe  great  operations  are  brought 
about.  This  is  the  fubtil  fluid  of  Sir/.  Newton ,  pervading  all  things; 
the  occult  fire  diffufed  thro’  the  univerfe,  according,  to  Marfilius  Ficinus 
the  Platonic  Philofopher,  in  the  Limans  of  his  matter.  And  the  Pla- 
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tonifts  infill:  on  an  occult  fire  pafiing  thro5  and  agitating  all  fubftanee  by 
it’s  vigorous  and  expanfive  motion. 

Before  them,  Hippocrates  writes  in  the  fame  fenfe,  I.  de  vibfus  ratione , 
that  this  fire  moves  all  in  all.  This  ethereal  fire  is  one  of  the  4  elements 
of  the  Ancients:  it  lies  latent,  and  difperfed  thro’  all  the  other  3,  and 
quiefcent  ;  till  collected  in  a  quantity,  that  overbalances  the  circumja¬ 
cent  •,  like  the  air  crouded  into  a  tempeft*  or  till  it  is  excited  by  any 
proper  motion. 

This  fire  gives  Elafticity,  and  Elafticity,  or  vibration,  is  the  mother 
of  Electricity.  This  fire  is  in  water,  and  betrays  itfelf  to  our  fenfes  in 
fait  water.  Many  a  time,  when  I  have  palled  the  Lincolnfhire  wafiies,  in 
the  night-time,  the  horfe  has  feem’d  to  tread  in  liquid  flames.  The 
fame  appearence  oft  at  the  keel  of  a  fhip. 

The  operation  of  the  ethereal  fire  is  various,  nay  infinite,  according 
to  it’s  quantity,  and  degree  of  incitement,  progrefs,  hindrance,  or  fur¬ 
therance.  One  degree  keeps  water  fluid,  fays  the  learned  Bifliop  of 
Cioyne  :  another  turns  it  into  elaftic  air  :  and  air  itfelf  feems  nothing  elfe 
but  vapours  and  exhalations  rendered  elaftic,  by  this  fire. 

This  fame  fire  permeates  and  dwells  in  all  bodies,  even  diamond, 
flint,  and  fteel.  It’s  particles  attraCt  with  the  greateft  force,  when 
approximated.  Again,  when  united,  they  fly  afunder  with  the  greateft: 
celerity.  All  this  according  to  the  laws  prefcribed  by  the  fovereign 
Architect..  This  is  the  life  and  foul  of  aCtion,  and  reaction,  in  the 
Univerfe.  Thus  has  the  great  Author  provided  againft  the  native 
fluggifhnefs  of  matter  1  light,  or  fire,  in  animals,  is  what  we  call  the 
animal  fpirits  *,  and  is  the  author  of  life  and  motion.  But  we  know 
not  the  immediate  mode  of  mufcular  motion,  any  more  than  how,  in 
inanimate  matter,  it  caufes  the  vibrations  of  an  earthquake. 

Of  this  fire  Manilius  thus  writes,,  who  lived  in  the  time  of  Auguftus 
Ajironom,.  L 

Sunt  antem  cunilis  permifti  partibus •  ignes, 

Qui  gravidas  habitant  fabricantes  fulmina  nubes , 

Et  penetrant  terras ,  jEtnamque  imitantur  Olympor 

Et  calidas  reddunt  ipfis  in  fontibus  undas , 

Ac  filice  in  duro,  vir  i  di  que- in  cortice,  fedem 

Inveniunt ;  cum  filva  fibi  collifa  crematur . 

Ignibus  ufque  adeo  natura  efi  omnis  abundans  / 

Which  may.  thus  be  englifhed  :: 

Fire,  univerfal  nature  traverfes ; 

It  makes  the  thunderbolt  in  tumid  clouds  r. 

In  dire  Volcano's  penetrates  the  earth  ; 

And  fends  the  boiling  water  from  it’s  fprings  :: 

In  hard  eft.  flint,  and  fofteft:  wood,  it  dwells  y 
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Which,  by  collifion,  fhews  itfelf  in  flame. 

With  fire  fo  pregnant  is  all  nature  found  ! 

13.  The  great  queftion  then  with  us,  is,  how  the  furfaceof  the  earth 
is  put  into  that  vibratory  and  eledric  ftate  by  he£t  and  drinefs  ?  we  mud 
needs  acquit  the  internal  of  the  earth  from  the  charge  of  thefe  fuperficial 
concuflions.  How  is  the  ethereal  fire  crouded  together,  or  excited,  fo 
as  to  caufe  them  ;  feeing,  in  our  ordinary  electrical  experiments,  we 
make  ufe  of  fridion  ? 

But  that  fridion  alone  does  not  excite  Eledricity,  we  know,  from 
the  obvious  experiment  of  flint  and  fteel  ;  where  the  fuddennefs  of  the 
ftroke,  and  hardnefs  of  the  matter  does  it.  Another  method  of  exciting 
it,  is  the  letting  off  a  number  of  great  guns  ;  which  fo  crouds  the 
ethereal  fire  together,  as  to  eiedrify  glals  windows  ;  obferved  by  Dr 
Hales.  The  Aurora  borealis ,  auftralis ,  all  kind  of  corufcation,  meteors 
lightning,  thunder,  fireballs, .  are  the  effeds,  and  may  reciprocally  be 
the  caufe,  of  Eledricity  ;  but  how,  in  particular,  we  know  not. 

Come  we  to  the  animal  world,  we  mud  needs  affert,  that  all  motion, 
voluntary  and  involuntary,  generation,  even  life  itfelf,  all  the  opera¬ 
tions  of  the  vegetable  kingdom,  and  an  infinity  more  of  nature’s  works, 
are  owing  to  the  adivity  of  this  eledric  fire ;  the  very  foul  of  the  ma¬ 
terial  world.  And,  in  my  opinion,  it  is  this  alone  that  folves  the  famous 
queftion,  fo  much  agitated  with  the  writers  in  medicine,  about  the  heat 
of  the  blood.  How  thefe,  how  earthquakes,  are  begun  and  propagated, 
we  are  yet  to  feek. 

We  may  readily  enough  prefume,  that  the  contad  between  the  elec¬ 
tric  and  the  non-eledric,  which  gives  the  fnap,  and  the  fhock,  muft 
come  from  without,  from  the  atmofphere  ;  perhaps  by  fome  meteor, 
that  crouds  the  ethereal  fire  together,  caufes  an  accenfion  in  the  air,  in 
the  point  of  contad,.  on  the  earth’s  furface  ;  perhaps  another  time  by  a 
fhower  of  rain.  We  may  as  readily  conclude,  that,  tho’  the  original 
ftroke  comes  from  the  atmofphere,  yet  the  atmofphere  has  no  further 
concern  in  it :  no  aereal  power,  or  change  therein,  can  propagate  itfelf 
io  inftantaneoufly  over  fo  vaft  a  furface  as  4000  miles  fquare  :  therefore 
the  impetuous  rufhing  noife  in  the  air,  accompanying  the  fhock,  is  the 
effed,  not  the  caufe. 

But  furely  there  is  not  a  heart  of  flejh  that  is  not  affeded  with  fo 
ftupendous  a  concuflion.  Let  a  man  eftimate  his  own  power  with  that 
which  caufes  an  earthquake,  and  he  will  be  perfuaded  that  fomewhat 
more  than  ordinary  is  intended  by  fo  a  rare  and  wonderful  a  motion. 

Hippocrates  makes  the  whole  of  the  animal  ©economy  to  be  admini- 
ftred  by, what  we  call  nature;  and  nature  alone,  fays  he,  fuffices  for 
all  things  to  animals :  fhe  knows  herfelf,,  and  what  is  necefiary  for  them. 

Can  we  deny  then  that  he  here  means  a  confcious  and  intelligent  nature 
that  prefides  over,  and  direds  all  things  ;  moves  the  ethereal  fpirit,  or 
fire,  that  moves  all  things  ;  a  divine  neceffity,  but  a  voluntrary  agent, 
who  gives  the  commanding  nod  to  what  we  commonly  call  nature  ;  the 

chief 
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the  chief  inftrument  in  the  mod  important  operations  of  the  vaff  machine,, 
as  well  as  in  the  ordinary  ones  ?  And  this  leads  us, 

14.  Laftly,  in  regard  to  the  fpritual  ufe  we  ought  to  make  of  thefe 
extraordinary  'phenomena ,  or  of  our  inquiries  about  them  •,  I  fiiall  fir  ft 
obferve,  that  we  find  abroad,  feveral  of  thefe  earthquakes  this  year  have 
been  very  fatal.  In  the  laft  we  read  of  at  Philipp oli  in  "Thrace ,  the 
whole  city  was  deftroyed,  and  above  4000  inhabitants  killed.  At 
home,  where  above  half  a  lcore  feparate  concuffions  have  been  felt, 
there  has  not  been  one  houfe  thrown  down,  one  life  loft.  This  ought 
to  infpire  us  with  a  very  ferious  reflection  about  them.  2.  We  may 
obferve,  that  if  we  did  but  read  the  works  of  Hipprocrates ,  Plato ,  and 
his  followers,  of  Tully ,  Galen ,  and  the  like  ethic  writers  of  antiquity, 
whilft  we  ftudy  and  try  the  affedtions  of  matter,  we  fhould  improve  in 
Philofophy,  properly  fpeaking  we  fhould  lift  up  our  minds  from  thefe 
earthly  wonders,  and  difcern  the  celeftia!  monitions  they  prefent  to  us. 

The  original  meaning  of  the  word  Philofophy  was  rightly  applied  to 
moral  wifdom  :  we,  who  have  improved  both,  fhould  join  them  both 
together.  By  this  means  we  gather  the  truth  of  the  higheft  and  moft 
excellent  Philofophy,  to  be  found  in  thofe  volumes  of  firft  antiquity, 

Which  we  call  facred  •,  and  we  fhould  adore  that  divine  light  which  they 
hold  forth  to  us  j  efpecially  in  a  country  where  the  principles  of  true  re¬ 
ligion  are  open  and  undifguifed ;  where  the  eftablifhed  profeflion  of 
it  is  rational,  noble,  and  lovely  *,  worthy  of  the  Moral  Governor 
of  the  world. 


XLI1I.  About  4  years  ago,  Mr  Charles  Ormey  of  AJhby  de  la  Zoucb 
in  Leicefterjhirey  acquainted  me  that,  in  drying  his  glafs  tubes  for  his  di¬ 
agonal  Barometers  (which  for  fome  years  he  has  continued  to  make  in 
much  greater  perfection  than  any  other  perfon  that  I  know  of  in  Eng¬ 
land  he  had  obferved  a  rotatory  motion  about  their  axes ,  and  at  the 
fame  time  a  progreflive  one  towards  the  fire.  He  was  fo  obliging  then 
as  to  promife  at  any  time  to  fliew  me  the  experiment ;  but  other  bufinefs 
intervening,  I  ftill  deferred  accepting  his  offer  \  having  the  lefs  curiofi- 
ty  to  fee  it,  as  I  imagined  the  motions  were  occafioned  by  the  draught 
of  air  up  the  chimney,  aflifted  by  the  weight  of  the  inclined  tube.  But 
a  little  above  a  year  ago,  making  fome  ftay  at  Ajhbyy  upon  repeating 
his  offer,  I  went  to  fee  the  experiment,  which  anfwered  fully  to  his  de- 
lcription  :  the  tubes  which  were  about  4  feet  long,  and  p  an  inch  over,, 
moving  at  6  or  8  inches  diftance  from  the  fire,  not  only  progreflively, 
and  about  their  axes  along  the  fide-wall  they  leaned  againft,  but  along  the 
front- wall  of  the  chimney,  which  made  an  obtufe  angle  with  the  other 
fo  that  they  feeined  to  move  up  hill,  and  againft  their  weight. 

Surprifed  at  this,  I  thought  the  cafe  deferved  a  little  farther  exami¬ 
nation  ;  and  propofed  placing  two  tubes  horizontally,  parallel  to  eacft 
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other,  and  at  right  angles  to  the  face  of  the  fire,  to  be  fupporters 
to  a  third  which  was  to  be  placed  upon  them  parallel  to  the  fire.  We 
did  fo,  and  with  pleafure  obferved  the  fupported  tube  turn  about  it’s 
axis,  and  move  on  towards  the  fire  in  fuch  a  manner,  as  made  me  ftili 
lefs  inclined  to  think  either  of  the  motions  owing  to  the  fraught  of  the 
fire,  and  certainly  not  to  the  whole  weight  of  the  moving  tube  ;  a  fine 
fpirit-level  informing  us,  that  the  fupporting  tubes  leaned  from  the  fire ; 
fo  that  the  motio  was  a  little  up-hill. 

This  fuccels  determined  me,  with  Mr  Orme's  leave,  to  go  on  far¬ 
ther  ;  and,  furnifhing  myielf,  from  him,  with  tubes  of  feveral  lengths 
and  thicknefies,  I  made  feveral  trials  ;  and  found,  that  with  a  moderate 
fire  the  experiment  fucceeded  befl,  when  the  fupported  tube  was  about 
20  or  22  inches  long,  the  diameter  about  TV  of  an  inch,  and  had  in 
each  end  a  pretty  flrong  pin,  fixed  in  cork,  for  an  axe  to  roll  with  upon 
the  fupporting  tubes  •,  which,  to  leflen  the  contact,  had  nearly  the  fame 
diameter  with  the  moving  one.  Under  thefe  circumflances  the  tube 
would  begin  to  move  at  i.8  inches  diftance  from  the  fire  ;  and  continue 
to  do  fo,  with  little  intervals,  till  it  touched  the  bars,  and  moved  much 
in  the  fame  manner,  when  a  little  .ball  of  cork,  an  inch  or  more  in  dia¬ 
meter,  was  fixed  in  the  middle  of  it.  But  what  furprized  me  {fill 
more,  and  feemed  to  take  off  the  objection  of  the  draught  of  the  chim¬ 
ney,  was,  letting  it  once  flay  a  little  while  againfl  the  bars,  I  found  it 
flill  continue  it’s  motion  about  its  axis  in  the  fame  direction. 

This  put  me  upon  making  little  rings  of  wire,  to  fix  upon  and  move 
along  the  fupporting  tubes,  fo  as  to  flop  the  moving  tube  at  any  dif¬ 
tance  from  the  fire  1  pleated.  ^Stopped  wkh  thefe,  the  motion  of  the 
.tube  about  its  axis  flill  continued. 

Defirous  to  try  what  would  be  the  effedl  in  or  near  an  upright  pof- 
ture,  I  made  the  pin  at  one  end  of  my  tube  refl  upon  a  China  plate, 
that  at  the  other  turn  in  a  filver  focket  (that  carried  my  pencil)  fixed 
in  an  horizontal  arm  of  wood,  but  fo  as  I  could  flip  it  up  and  down, 
to  adapt  it  to  the  length  of  the  tube.  Here  I  found,  that  if  the  tube 
leaned  to  my  right  hand,  (which  was  the  cafe  of  MrOmf’s  tubes  before 
his  fire)  the  motion  was  from  E.  to  W. ;  but  if  they  leaned  to  my  left, 
the  motion  was  from  W.  to  E.  ;  and  the  nearer  I  could  get  to  the  per¬ 
fectly  upright  poflure,  the  lefs  the  motion  feemed  to  be  either  way. 

I  now  proceeded  to  place  my  tube  horizontally  upon  a  glafs  plane 
(a  large  fragment  of  a  coach-fide  window- glafs).  The  tube,  inflead  of 
moving  towards  the  fire,  moved  from  it,  and  about  it’s  axis ,  in  a  con¬ 
trary  direction  to  what  it  had  done  before.  Obferving  that  this  glafs 
plane  was  broader  at  one  end  than  the  other,  and  that  the  rotation  back¬ 
wards  was  more  fienfihle  when  the  narrower  end  was  towards  the  fire,  I 
placed  a  triangular  piece  of  the  fame  glafs  with  it’s  vertex  towards  the 
fire  nearly  horizontal,  but  rather  rifing  from  the  fire  ;  fo  that  it’s  bafe 
was  a  little  higher  than  it’s  vertex  \  and  upon  it  a  tube  of  glafs,  about 
•22  inches  long,  and  ~  of  an  inch  diameter,  near  the  vertex  and  the  fire. 

This 
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This  tube  receded  from  the  fire,  moving  about  it’s  axis  till  it  came  to 
the  diftance  of  eight  inches  which  is  four  inches  more  than  it  receded 
the  day  before  upon  the  fame  piece  of  coach- glafs,  before  it  was  broken 
into  this  triangular  form. 

I  was  naturally  led  now*  to  make  ufe  of  two  fupporting  tubes,  inftead 
of  the  triangular  glafs  plane.  Thefe  were  about  18  inches  long  each, 
and  To  of  an  inch  in  diameter,  and  placed  parallel  to  one  another  at  the 
diftance  of  about  two  inches,  fo  as  to  fupport  the  moving  tube  near  the 
middle  of  it.  When  very  nearly  horizontal  by  the  level,  the  fupported 
tube  moved  from  the  fire  about  it’s  axis  to  the  diftance  of  13  inches; 
when  the  fupporters  were  a  little  raifed  at  their  remote  ends,  fo  as  ma- 
nifeftly  by  the  level  to  defcend  towards  the  fire,  it  receded  to  the  dif¬ 
tance  of  10  inches,  moving  as  before  about  it’s  axis ;  but  in  this  latter 
cafe  the  fire  had  declined  a  good  deal,  otherwife,  probably,  the  tube 
would  have  receded  farther,  tho’  up-hill. 

The  next  day,  the  fame  tube,  when  the  fame  fupporting  tubes  were 
8  i  inches  diftant  from  each  other,  receded  nearly  as  before:  when  12 
inches  from  each  other,  it  flood  ftill  *,  and  when  removed  to  the  dif¬ 
tance  of  164  inches,  the  fupported  tube  very  manifeftly  changed  it’s 
motion,  and  went  towards  the  fire  ;  as  it  did  afterwards,  when  the  in¬ 
clination  of  the  fupporting  tubes  was  altered,  fo  as  to  afcend  towards 
the  fire.  ? 

I  made  feveral  other  experiments,  with  regard  to  the  fituation  of  the 
tubes  to  the  fire,  with  regard  to  the  quantity  of  fire  fuffered  to  come  at 
the  tubes,  and  with  regard  to  attraction  and  repulfion,  which  I  will  not 
trouble  you  with  at  prefent :  only  obferve,  that,  when  the  tube  had  4 
others  under  it,  all  fupporting,  one  near  each  extremity,  and  one  on 
each  fide  of  it’s  centre,  no  motion  at  all  was  perceived  ;  and  when  two 
of  them  on  the  fame  fide  of  the  centre  were  taken  away,  the  fupported 
tube  moved  into  an  oblique  fituation  with  regard  to  the  fire,  the  un- 
fupported  half  receding  from  the  fire. 

Upon  the  whole,  it  appears  fufficiently  plain,  that  the  ftream  of  air 
up  the  chimney  is  not  the  caufe  of  the  rotation  :  another  may  be  aftign- 
ed,  fimple  and  eafy  ;  but  as  I  have  already  faid  too  much,  it  will  be 
better  to  make  it  the  fubjedl  of  another  paper. 

I  fufpended  two  fragments  of  fmall  tubes,  8  inches  long,  and  about  The fecovd 
To  an  inch  in  diameter,  near  the  fire,  from  two  pins,  by  blue  filk  better. 
lines,  which  had  each  a  loop  at  one  end,  were  tied  at  the  other  to  -the 
top  of  the  tubes,  and  hindered  from  flipping  off  by  a  little  fealing-wax. 

The  tubes  came  together  at  the  upper  end,  and  receded  manifeftly  from 
each  other  at  the  lower,  appearing  to  be  in  a  ftate  of  attra&ion  above, 
and  a  ftate  of  repulfion  below  :  but,  fufpedling  this  to  be  owing  to  the 
fealing-wax,  which  foon  began  to  melt,  I  fcraped  it  off  both,  leaving 
only  as  little  as  was  poffible,  to  hinder  the  fiiks  from  flipping.  The 
confequence  then  was,  they  came  together  at  the  lower  ends,  and  very 
near  fo  at  the  upper ;  and,  when  fufpended  from  one  pin,  fo  that  the 
VOL.  X.  Fart  ii.  '  4  B  loops 
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loops  of  the  filks  touched  each  other,  the  tubes  Teemed  equally  clofe  all 
the  way  down,  without  any  appearance  either  of  attraction  or  repiilfion. 
But,  imagining  ftili  that  a  repulfive  power  in  the  heated  fupporting 
tubes,  when  placed  near  together,  might  poffibly  be  the  occalion  of  the 
receding  of  the  upper  tube  at  contaCt  with  them.  To  put  the  matter 
out  of  all  doubt,  I  wet  the  3  tubes  all  over  ;  yet  the  regreffive  and  ro¬ 
tatory  motion  was  ftili  manileft,  with  very  little,  if  any  difference  ^  not 
more  than  might  be  well  accounted  for,  from  the  increafe  of . refinance 
by  wetting. 

Thefe  two  experiments  fully  convinced  me,  that  neither  attraction  nor 
repulfion  would  be  of  any  afftftance  in  folving  our  rotation  Upon  confi- 
dering  therefore  the  matter  farther,  I  found  nothing  was  wanting,  but  that 
the  moving  tube  fhouid  fweli  towards  the  fire  ;  and  indeed  I  thought  I 
could  perceive  fuch  a  fwelling  in  Mr  Orme9 s  long  tube  of  four  feet  and 
an  half,  which  1  faw  firft  placed  near  a  good  fire  in  the  manner  de- 
fcribed  in  my  laft.  For,  allowing  fuch  a  fwelling,  gravity  muft  pull 
the  tube  down,  when  fupported  near  it’s  extremities  horizontally  •,  and 
a  frefh  part  being  expofed  to  the  fire,  and  fwelling  out  again,  muft  fall 
down  again,  and  fo  on  fucceftively  ;  which  is,  in  other  words,  a  rota¬ 
tory  motion  towards  the  fire. 

When  the  fupporting  tubes  are  brought  near  to  each  other,  as  well 
as  near  to  the  centre  of  the  fupported  tube,  then  the  parts  hanging  over 
on  each  fide,  being  larger  than  the  part  which  lies  between  the  fup- 
porters,  will,  by  their  weight,  pull  downwards,  and  confequently  force 
the  middle  part,  refting  upon  it’s  two  fulcra ,  upwards  ;  and  being  lefs 
advanced  towards  the  fire,  as  being  lefs  heated,  will,  by  their  oblique 
fituation,  pull  the  middle  part  backward  alfo  from  the  fire :  which  ef¬ 
fects,  being  fucceffive,  will  exhibit  a  rotatory  regreffive  motion,  quite 
contrary  to  what  the  ttlbe  had  when  fupported  near  it’s  extremities  : 
and  when  a  ftngle  tube  lies  inclining  oppofite  to  the  fire,  either  to  the 
right' hand  or  the  left,  out  of  a  plane  perpendicular  to  the  furface  of  the 
fire,  gravity  will  not  permit  the  curved  part  to  reft,  but  pull  it  down 
till  it  coincides  with  a  plane  perpendicular  to  the  horizon  ;  and,  confe¬ 
quently,  as  new  curves  are  generated,  new  motions  will  be  fo  too  ; 
that  is,  the,  tube  will  be  made  to  move  about  it5s  axis  ;  but  with  this 
difference,  when  the  tube  inclines  to  the  right  hand,  the  motion  about 
the  axis  will  be  from  E.  to  W.  when  to  the  left  hand,  from  W.  to  E. 
The  juftnefs  of  this  reafoning  is  made  manifeft  with  a  very  little  trou¬ 
ble  ;  only  bending  a  wire,  and  fupporting  it  firft  near  it’s  extremities, 
then  near  it5s  centre  on  each  fide,  afterwards  inclining  it  to  the  right, 
and  then  to  the  left  *,  the  bending  in  every  cafe  reprefenting  the  curved 
part  of  the  tube  next  the  fire.  And  that  this  folution  is  the  true  one. 
Teems  farther  probable  from  hence,  that  when  4  fupporters  were  made 
ufe  of,  one  at  each  extremity,  and  2  near  the  middle,  there  was  no 
motion  at  all  either  backward  or  forward :  nor  is  it  of  any  fervice  to 
objeCl  here,  that  the  increafe  of  contaCt  hinders  the  motion  j  becaufe,. 
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upon  the  plane  of  glafs,  mentioned  in  my  former  paper,  fo  large  as  to 
have  a  much  greater  contad  with  the  tube,  both  a  rotator y  and  reg ref- 
five  motion  was  manifed. 


XLIV.  The  ingenious  author  does  not  treat  exprefly  of  thofe  produc-  An  account  of 
tions  of  the  chemical  art,  which  we  ufualiy  call  phofphori^  but  pnnci .  a  book  intitu- 
pally  of  fuch  fubftances,  whether  natural  or  artificial,  which  imbibe  the  lefy  De  c1uam; 
rays  of  light  in  fuch  quantities,  and  in  fuch  a  manner,  as  to  appear pho7hninc°^ 
luminous  for  a  time,  even  in  abfolute  darknefs.  primum  de- 

Before  I  enter  upon  the  fnbjed  matter  of  this  treatife,  I  mud  take  te&is  Com- 
notice  of  the  apparatus  made  ufe  of  in  thefe  inquiries.  He  caufed  a  ^^rins. 
wooden  box  to  be  made,  large  enough  either  to  fit  in,  or  dand  in  up-  Xfthol^' 
right :  yet  not  fo  large  but  he  might  with  eafe  be  carried  to  any  place  Beccario. 
the  moft  convenient  for  his  obfervations.  In  this  box  was  a  little  win-  Printed  in 
dow,  in  which  a  cylindrical  tube  was  fitted  fo  exactly,  that  no  light  To  ft  Bo- 
could  be  admitted  but  through  the  tube,  in  which  there  was  an  appara- 
tus  fo  adapted,  that  the  perfon  within  could  place  any  objed  proper  for  truncated ^ 
obfervation  in  fuch  ar  manner,  as  to  receive  as  much  light  as  it  could  con- from  the  Latin 
tain,  and  then  to  turn  it  indantly  towards  his  eye,  without  admitting  the  4? w-  Watfon 
lead  ray  of  light,  befides  that  brought  in  by  the  objed.  The  infide 
of  this  box  muft  be  abfolutely  dark,  without  which  caution  many  of  the  jan4  *«jFeb  * 
attempts  would  be  unfuccefsful ;  becaufe  the  light  in  many  of  the  fub-  1746, 
jeds  was  neither  very  lively  nor  very  lading.  Therefore  it  was  neceflary  Read  Feb.  27. 
alfo,  that  the  eyes  of  the  obferver  fhould  be  as  free  as  poflible  from  the  I745'6* 
imprefilons  of  former  vifion  :  fo  that  it  were  proper  to  make  thefe  ob¬ 
fervations  immediately  after  fleep,  or  to  keep  the  eye  you  intend  to 
make  ufe  of  fhut  at  lead  {  an  hour  before  you  enter  the  box.  A  proof 
to  know  whether  your  eye  is  properly  difpofed,  will  be  expofing  apiece 
of  white  paper  to  the  light  in  the  tube,  and  then  being  able  to  perceive 
it’s  form  and  colour  when  turned  towards  you  in  the  box.  - 
.  He  divides  the  phofphori  into  feveral  kinds ;  forne  of  which  fhine  of 
themfelves  naturally,  as  the  glow-worm  and  dates  •,  or  adventitioufiy, 
as  the  flefli  of  animals.,  which  mod  probably  arifes  from1  a  degree  of 
putrefadion,  fometimes  too  flight  to  be  obvious  to  our  fenfes.  Other 
bodies  become  luminous  by  attrition,  heat,  the  free  accefs  of  air,  and, 
laflly,  by  imbibing  and  retaining  the  rays  of  light.  Thofe  bodies  that 
are  luminous  by  attrition,  are  amongd  others,  fome  diamonds,  and  the 
hairs  of  animals  by  heat,  feveral  fort  of  gems,  and  mountain  cryflals  ; 
from  the  free  accefs  of  air,  the  phofphori  of  Kraft  and  Homberg  *,  from 
the  afped  of  light,  the  Bolognian  luminous  done,  the  preparation  by 
Chriftian  Adolphus  Baldwin  of  chalk  diflolved  in  fpirit  of  nitre,  as  well 
as  feveral  others  difcovered  by  the  late  M.  Du  Fay ,  who  found,  that 
whatever  fubdances  would,  by  calcination,  be  converted  into  a  calx ,  or 
whofe  concrete,  from  a  folution  in  the  acid  of  nitre,  would  bear  fire 
enough  to  become  red-hot,  thefe  bodies  were  adapted  to  imbibe  and  re- 
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The  greateft  number  of  phofphori  are  of  the  lad- mentioned  kind, 
and  thefe  are  principally  the  fubjeds  of  this  treatife.  Some  of  thefe  are 
natural,  others  artificial ;  but  of  thefe  laft  the  preparation  is  fo  (light, 
as  not  to  change  the  nature  of  their  conftituent  parts.  >  The  natural 
phofphori  are  either  fofiil,  vegetable,  or  animal.  The  foffil  are,  though 
very  different  in  degree,  fome  forts  of  earths,  white  fand,  lime-ftones, 
ft  ala  Elites,  and  feveral  other  figured  ffones,  iiland  cryftals,  flints,  fome 
fpecies  of  agates,  white  arfenic  ;  but  no  fort  of  metals,  metallic  or  ful- 
phureous  bodies,  as  jet,  amber,  except  the  before-mentioned  arfenic. 
On  the  other  hand,  falts  imbibe  light,  provided  they  are  divefted  of 
every  metallic  principle  *,  otherwife  not,  though  pellucid  as  poffible. 
For  this  reafon,  none  of  the  vitriols  will  imbibe  light ;  but  other  falts 
will,  though  with  a  confiderable  difference  as  to  quantity  ♦,  for  fal.  gem. 
and  rock-dalt  imbibe  very  little  •,  fea-falt,  if  dry,  and  in  cryftals,  much 
more  ;  and,  in  like  manner,  fal  ammoniac.  \  more  yet,  fal.  catharticum 
and  nitre  ;  weak  in  the  natron  of  the  Ancients,  and  alum  ;  but  brighteft 
of  all  in  borax. 

In  the  vegetable  kingdom  we  find  very  few  phofphori  \  that  of  dry 
rotten  wood  is  weak,  and  not  lading  ;  it  appears  chiefly  upon  the  edges 
and  inequalities  of  the  furface.  But  this  is  moft  remarkable  in  the  rot¬ 
ten  wood  of  the  fir-tree,  and  fome  others,  where  in  the  dark  you  fee 
fhining  fpots  as  big  as  tares  •,  whereas,  in  full  light,  the  whole  furface 
appears  alike.  Some  few  barks  are  luminous,  but  not  conffderably  fo  *, 
but  no  fruits,  feeds,  or  their  meals.  Cotton  appears  very  bright,  and 
the  cryftals  of  tartar  ;  but  fine  loaf  fugar  appears  the  moft  luminous  of 
all,  both  without  and  within.  Gums  and  refins  retain  no  light. 

There  is  a  vaft  variety  of  phofphori  in  the  animal  kingdom,  fueh  as 
the  bones  and  teeth  ;  to  thefe  may  be  added  the  fhells  of  fifh,  egg- (hells, 
the  human  calculus ,  bezoar,  and  in  whatever  parts  of  animals  the  ter- 
reftrial  principle  is  very  pr^ominant.  But  where  there  is  a  confidera- 
'  ble  quantity  of  oily  matter,  as  in  the  hoofs,  horns,  and  feathers,  no 
light  is  manifeft. 

Having  gone  through  the  natural  phofphori ,  he  propofes  fome  queries 
concerning  them  ;  of  which  the  ffrft  is,  In  what  and  how  great  a  light 
the  objedl  ought  to  be  placed  ?  He  tried  different  phofphori  in  different 
degrees  of  light,  and  found  them  imbibe  moft  light  from  the  fun  itfelf  ^ 
next  in  quantity,  when  the  fky  was  clear  ;  and  the  lead  in  foggy  wea¬ 
ther.  Thefe  experiments  Tiould  be  made  in  the  open  air,  and  not  in 
a  houfe  with  the  glafs  windows  fhut ;  becaufe  many  bodies  appear  lu¬ 
minous,  when  the  light  has  come  diredly  to  them,  which  will  not  have 
that  appearance  when  the  light  has  paffed  through  the  glafs..  He  laftly 
tried  what  light  they  would  imbibe  from  very  bright  flame,  and  found, 
that  alabafter  itfelf,  which  is  faturated  more  than  any  fubftance  by  the 
fluffs  rays,  imbibed  exceedingly  little.  The  next  query  is.  How  long 
thefe  bodies  (houlcl  remain  in  the  light  to  be  diffidently  faturated  ?  4  or 
5  '  were  found  the  utmoft:  length  of  time  required  for  that  purpofe. 
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The  other  query  is,  How  long  the  received  light  will  continue  in  thefe 
phofphori  ?  It  does  not  laft  the  fame  time  in  all ;  but  continues  more  or 
Ids,  from  2  to  8/;,  in  proportion  to  the  ftrength  of  the  phofphorus,  and 
the  quantity  of  light  received. 

We  pafs  now  to  thole  phofphori ,  which  are  produced  by  art ;  and, 
fir  ft,  to  them  which  are  made  by  the  maceration  of  plants  alone,  and 
without  any  fire  ;  fuch  as  thread,  linen  cloth,  but,  above  all,  paper. 
The  luminous  appearance  of  this  laft  is  greatly  increafed  by  heat.  This 
is  confirmed  by  two  experiments :  the  firft  is,  by  expofing  the  paper,, 
fpread  upon  an  iron  grate,  to  the  naked  fire,  yet  not  near  enough  to 
fcorch  it,  and  then  laying  a  warm  brick  thereon  to  retain  the  heat ;  by 
which  means  it  was  obferved,  that  where  the  paper  was  not  fkreened  by 
the  iron  grate,  it  was  moft  luminous  •,  fo  that,  by  the  lights  and  fhades, 
you  might  diftinguifh  in  the  dark  the  image  of  the  iron  grate  a  confide- 
rable  time.  The  other  experiment  is  the  application  ot  the  paper  to  a 
plate  of  warm  brafs ;  from  which,  when  in  the  dark,  you  might  very 
eafily,  by  it’s  being  lefs  luminous,  diftinguifh  the  margin  of  the  paper,, 
that  had  not  been  warmed  by  the  brafs. 

He  proceeds  to  take  notice  of  tho ie  phofphori  which  become  fo  by  the 
affiftance  of  fire.  But  the  fire  here  fpoken  of  is  not  great  enough  to 
difiblve  their  conftituent  parts,  but  only  fuch  as  may  affed  the  exter¬ 
nal  parts  of  their  texture,  and  that  but  gently  •,  fo  that  the  procefs  here 
mentioned  is  only  drying  or  roafting.  For  it  is  not  the  watery  or  the 
faline  part  in  bodies  which  is  torrefied  ;  but  the  oleaginous,  wherewith, 
many  vegetables,  and  moft  animals,  abound. 

The  white  flefh  of  animals,  fuch  as  that  of  chickens,  becomes  a 
phofphorus  by  roafting,  as  well  as  the  tendons,  and  whatever  parts  of 
animals  become  glutinous  by  boiling,  fuch  as  carpenter’s  glue,  ifing- 
glafs,  to  thefe  may  be  added  cheefe.  Bones,  though  they  imbibe  light- 
without  any  preparation,  have  that  property  in  a  much  greater  degree 
when  burnt,  and  their  luminous  appearance  is  much  more  lively.  But 
roafting  has  not  this  effed  upon  feathers,  hoofs,  horns,  or  whites  of 
eggs.  The  fame  operation,  which  produces  feveral  phofphori  from  the 
; animal  kingdom,  gives  alfo  feveral  from  the  vegetable..  Thus,  by 
gently  toafting,  gums,  as  myrrh,  gum  tragacanth,  and  others,  appear 
luminous,  tho’  different  in  degrees  ;  and  this  light  is  clear,  in  propor¬ 
tion  to  the  gentle  evaporation  of  their  aqueous  parts.  By  this  treatr 
ment,  nuts  of  every  kind,  pulfe,  corn,  coffee-berries,  meal,  bread,  and 
wafers,  alfo  become  phofphori.  Turpentine,  amber,  and  fome  refins,. 
require  more  fire  before  they  imbibe  light ;  fo  that  you  muft  diveft: 
them  of  their  acid,  and  their  light  ethereal  oil,  to  make  them  appear 
luminous.  But  here  great  care  muft  be  taken  that  they  boil  no  longer 
than  from  being  white  they  turn  yellow }  for  if  you  proceed  longer,, 
your  labour  is  loft. 

It  is  neceffary  that  you  fhould  be  acquainted,  that  thofe  phofphori ,, 
which  are  produced  by  torrefadion,  foon  lofe  their  power,  which,  per¬ 
haps,, 
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haps,  neither  time,  nor  a  thorough  diffolution  of  their  parts,  can  de¬ 
prive  the  natural  ones  of.  In  general,  as  long  as  the  phofphori ,  gained 
by  torrefa&ion,  preferve  their  power,  their  light  is  more  fharp  and 
ftriking,  but  the  natural,  more  weak.  But  thofe  that  are  gained  by  cal¬ 
cination,  and  Baldwin’s  pbofphorus ,  feem  to  poffefs  both  the  flriking 
light  of  thofe  gained  by  torrefa&ion,  and  the  weaker  light  of  the  natu¬ 
ral  phofphori :  the  lad  they  preferve  a  long  time,  but  the  former  is  loft 
by  degrees  much  fooner.  The  well  calcined  albes  of  plants,  or  rather 
their  terreftrial  parts  remaining  after  the  folution  of  their  fixed  halts  by 
walking,  and  neutral  faits,  continue  phofphori  after  many  years.  So 
that,  as  far  as  we  can  judge,  the  luminating  power  which  is  gained  by 
calcination,  tho’  not  fo  intenfe,  continues  perpetual  •,  whereas  that  gain¬ 
ed  by  torrefa&ion  always  decreafes,  and  in  a  very  little  while  is  no  longer 
vifible.  Some  even,  by  this  method,  continue  to  imbibe  light  much 
longer  than  others.  Gum  Arabic ,  which  continues  longed,  lads  6 
days  ;  bread,  not  one ;  and  coffee,  only  a  few  minutes.  However,  at 
any  time,  by  a  frefh  torrefa&ion,  you  may  recover  thefe  languid  phof¬ 
phori  ;  in  which  property  they  have  great  likenefs  to  the  Bolognian 
done,  and  other  phofphori  prepared  by  art.  The  phofphori  gained  by 
torrefa&ion,  as  well  as  that  of  Bolognia ,  will  not  imbibe  light,  while 
they  are  warm  ;  and  this  lad  does  not  appear  fo  luminous  when  firft 
prepared,  as  when  it  has  been  fo  fome  time. 

The  natural  phofphori  do  not  differ  only  in  the  before-mentioned 
particulars,  but  alfo  in  the  colour  of  the  light  itlelf.  The  light  of  the 
natural  generally  appears  either  perfectly  bright,  or  fomewhat  inclining 
to  yellow  :  the  artificial  produces  a  red,  and  fometimes  a  brown  light ; 
but  there  are  fome  exceptions  to  both  thefe  rules.  From  thefe  different 
appearances,  the  author  conjectures,  that  there  are  two  forts  of  fire  ari- 
fing  from  different  principles ;  viz.  that  in  torrefied  fubdances,  from  a 
fulphureous,  and  that  of  the  natural,  from  a  terredrial  principle. 

In  obferving  a  piece  of  lapis  tutise^  which  was  ''rough  and  unequal  on 
it’s  convex  fide,  iinooth  and  fomewhat  polifhed  on  the  concave  \  he 
found,  to  his  furprize,  that  the  rough  fide  was  luminous,  and  the 
fmooth  one  not.  Fie  was  very  defirous  of  invedigating  the  caufe  of 
this  appearance.  He  remembered  that  fome  polifhed  marbles  did  not 
imbibe  light,  or  very  little,  and  that  at  their  edges  *,  but,  having  loft 
their  polilh,  they  did  admit  and  retain  it.  He  therefore  conjectures, 
that  bodies,  according  to  the  difpofition  of  their  furfaces  for  the  reflec¬ 
tion  of  the  light,  either  fuffer  or  prevent  it’s  entrance  into  them.  If  this 
pofition  holds  good  in  the  reflection,  why  fhould  it  not  with  regard  to 
the  refraCtion  ?  Fie  produces  2  experiments,  which  he  apprehends  not 
foreign  to  the  prefent  purpofe  •,  but  is  yet  making  others,  for  his  fur¬ 
ther  latisfa&ion.  He  expofed  a  glafs  bottle  full  of  well-water  to  the 
light,  and,  as  loon  as  poffible,  obferved  it  in  the  dark.  As  he  expe&ed, 
it  imbibed  no  light.  JJpon  pouring  into  it  fome  oil  of  tartar,  it  became 
turbid  and  whitilh,  from  the  well-water  being  ufually  impregnated  with 
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calcarious  matter.  Upon  obferving  it  then  in  the  dark,  after  having 
been  expofed  as  before,  it  retained  enough  of  a  pale  light  to  diftinguifn 
the  fhape  of  the  bottle.  In  a  bottle  of  rain-water  he  difTolved  fome 
talc  •,  which  ftone,  by  rubbing,  will  difTolve  in  water  as  falts  do,  with¬ 
out  rendering  it  opaque  ;  to  this  foSution  he  added  oil  of  tartar,  and 
this  mixture  was  luminous  as  the  preceding.  He  therefore  concludes, 
that  fo  long  as  earthy  corpufcles  are  very  fmall,  feparate,  and  agreeing 
in  their  furfaces  with  the  water  in  which  they  float,  they  readily  tranf- 
mit  the  light  they  receive  ;  for  which  reafon  it  is  impoflible  they  fhould 
retain  light  enough  to  appear  luminous  in  the  dark.  But,  by  the  affu- 
fion  of  the  faline  principle,  the  earthy  corpufcles  unite  with  the  water 
and  fait  *,  and  from  the  union  of  thefe  principles  the  mixture  grows 
thick,  whereby  the  ready  tranfmiflion  of  light  is  prevented  ;  fo  that,  if 
this  mixture  is  without  colour,  or  any  thing  metallic,  the  light  will  be 
flopped  long  enough  to  be  vifible  in  the  dark.  But  if,  inflead  of  oil  of 
tartar,  you  add  fugar  of  lead,  the  mixture  will  be  turbid,  but  retain  no 
light.  In  thefe  two  experiments  the  water  becomes  a  phofphorus. 

Gems,  cryftals,  and  glafs,  whether  whole,  or  powdered  ever  fo  fine,, 
retain  no  light ;  fo  that  neither  their  tranfparency  nor  whiteneis  con¬ 
tribute  to  their  becoming  luminous  in  the  dark.  Of  feveral  diamonds, 
in  all  appearance  perfedtly  the  fame,  fome  were  very  luminous,  others 
not  at  all.  Of  many  opaque  fubftances,  whether  rough,  polifhed,  or 
finely  powdered,  fome  were  luminous,  others  not.  So  that  it  appears, 
that  not  only  the  external,  but  the  internal  texture  of  bodies  alfo,  may 
conduce  fometimes  to  their  being  luminous. 

From  the  preceding  experiments,  the  author  is  led  to  make  fome 
inquiries  into  the  caufe  of  this  luminous  appearance  j  and  takes  notice, 
that  aimofl  all  bodies,  by  a  proper  treatment,  have  that  power  of  fhine- 
ing  in  the  dark,  which,  at  Arft,  was  fuppofed  to  be  the  property  of 
one,  and  afterwards  only  of  a  few.  How  this  is  brought  about,  is  not 
very  eafy  to  folve.  If  we  fuppofe  with  fome  (from  which  our  author,  in 
feveral  paffages  of  this  work,  feems  not  averfe),  that  the  light  from  a 
luminous  body  enters  and  abides  in  thz  pbofphori,  we  fhall  find  fome- 
what  new  to  admire  in  light  itfelf.  It  is  no  new  opinion,  that  this  fluid 
confifls  of  very  fine  particles,  which  are  continually  darted  forth  from 
a  luminous  body,  in  all  directions,  with  a  very  great  velocity  but  itr 
has  by  nobody  been  laid  down  hitherto,  that  thefe  particles  are  not  dif- 
folved  by  the  violence  of  their  agitation,  not  difperfed,  nor  immediate¬ 
ly  ceafe  to  exifi  •,  but  fubfift  ftiil,  and  adhere  to  what  bodies  come  in 
their  way,  as  heat  does,  and  are  the  caufes  of  odours.  If  therefore  the 
particles  of  light  are  not  difTolved  as  foon  as  they  are  emitted  from  a 
radiant  body,  but  continue  fome  time,  what  elie  is  required,  but  that 
we  allow  it’s  atmofphere  to  every  lucid  appearance?  If  the pbofphori 
iliine  with  a  borrowed  light,  but  not  with  their  own,  and  that  only 
when  put  in  motion,  and  fired  by  the  rays  of  a  fhining  body,  which 
fome  experiments  feem  to  confirm,  then  other  new  dodtrines  will  arife„. 

There 


S6° 


The  Lacryma  Batavics. 

There  muft  be  then  a  hidden,  a  fecret  principle  in  bodies,  to  be  lighted 
up  by  this  moft  fubtle  fire.  There  will  be  in  the  univerfe  a  certain  per¬ 
petual  fire  from  thefe  fho/phori  •,  the  matter  of  which,  tho*  conflantly 
diffipated  by  burning,  does  not  wafte  enough  to  be  obvious  to  our 
fenfes. 

I  cannot  conclude  my  extract  of  this  author,  without  mentioning, 
that  his  work  is  the  refult  of  a  great  variety  of  very  ingenious  ohferva- 
tions,  and  of  experiments  made  with  the  utmoft  accuracy  ;  to  which 
I  may  add,  that  where-ever  he  makes  any  conjecture  concerning  their 
caufes,  he  does  it  with  all  poffible  decency,  and  fubmiffion  to  the  judg¬ 
ment  of  the  learned. 


F.  R.  S.  &c. 

Eranflated 
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Fhe  Lacrymae  XLY.  The  glafs-tear,  or  drop,  commonly  called  Lacryma  Batavica , 
JJatavicse,  or  or  Lacryma  Bcruffica ,  becaufe  it  was  firft  made  in  thefe  countries,  is 
g lafs~ drops j he  much  celebrated  among  Natural  Philofophers,  upon  account  of  the  fin- 
tempering  of  gU|ar  phaenomena  which  it  exhibits,  and  which  have  for  a  long  time 

fervefcence,"  exercifed  their  fagacity.  . 

accounted  for  The  make  of  this  drop  is  as  fimple  as  its  explanation  is  difficult.  It 
by  the  fame  is  the  work  of  the  meaneft  workman  in  a  glafs-houfe.  On  the  top  of  an 

Clau<f  Nicole  *ron*r°d  ta^e  llP  a  boall  quantity  of  the  matter  of  glafs  in  fufion  : 
Cat'  M.  D.  ^ey  let  it  drop  into  a  pail  of  water  :  the  drop  makes  that  part  of  the 
water  which  it  touches,  to  boil  with  a  hiffing  noife,  as  a  red-hot  iron 
would  do,  which  it  refembles  in  that  inftant ;  and  when  it  does  not 
break  in  this  operation,  as  it  mod  frequently  does,  it  forms  the  little 
pyramidal  mafs,  which  is  known  by  the  name  of  aglafs-drop ;  the  effedls 
whereof  I  will  firft  relate,  and  then  endeavour  to  account  for  them. 

175.  Apr.  See.  17/9.  Read  June  15.  1749. 

Experiment  i.  This  drop  is  of  fuch  hardnefs  and  refiftance,  that  it  bears  fmart  blows 
of  a  hammer,  without  breaking. 

Neverthelefs,  if  you  grind  the  furface  of  this  drop  which  refilled  the 
hammer,  or  if  you  only  break  the  tip  of  the  fmali  end  or  tail,  the  whole 
fhatters  into  powder. 

This  fhattering  of  the  drops  is  attended  with  a  loud  report  •,  and  the 
duft  or  powder  to  which  it  is  reduced,  ffioots  out,  and  fcatters  all 
around. 

if  the  drop  be  ground  with  powder  of  emery,  imbibed  with  oil,  it 
often  efcapes  breaking. 

If  this  experiment  be  made  in  the  air-pump,  the  drop  burfts  with 
greater  impetuofity,  fo  as  fometimes  to  break  the  receiver  *,  and  it’s 
duft  is  finer  than  when  done  in  the  open,  air  *,  and  if  it  be  made  in  the 
dark,  the  drop  in  burfting  produces  a  little  light. 

If  this  drop  be  annealed  in  the  fire,  it  loles  all  thefe  fingularities  *, 
and  being  reduced  to  the  ft  ate  of  common  glafs,  it  eafily  breaks  under 
-the  hammer  ;  and  does  not  burft  upon  breaking  the  fmali  end. 

The  drops  that  are  made  by  letting  them  cool  in  the  air,  produce 
no  other  effedts  than  thole  which  have  been  annealed. 

The 
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The  firft  Natural  Philofophers  who  endeavoured  to  invefligate  the 
caufe  of  thefe  phaenomena,  imagined  that  they  found  it  in  the  air.  Some 
of  them  fuppofed,  that  this  air  was  fhut  up  in  the  drop  by  the  cruft 
which  the  cold  water  forms  on  it’s  furface  while  it  is  yet  red-hot ;  and 
attributed  it’s  rupture  to  the  violence  with  which  this  air  iffued  through 
the  too  narrow  paftage  made  for  it,  in  breaking  the  fmall  end  of  the 
drop.  Others  maintained  on  the  contrary,  that  the  drop,  in  this  ftate, 
contained  no  air  at  all,  nor  any  thing  but  particles  of  fire,  or  fubtile 
matter  *,  or,  in  one  word,  a  vacuum  of  air  ;  and  that  the  fudden  burft- 
ing  of  the  drop  was  occafioned  by  the  impetuous  entry  of  the  air  into 
this  fort  of  vacuum.  In  fine,  the  Cartefians  have  fubftituted  their  fub¬ 
tile  matter  in  the  room  of  this  exterior  air,  and  fay,  that  the  drop  is 
burfted  by  the  lefs  fubtile  particles  of  this  matter  \  which  entering  with 
force  into  the  drop  by  the  opening  made  therein,  and  finding  large 
pores  on  the  infide,  and  fmall  ones  on  the  outfide,  burft  the  fides  of 
the  drop,  by  rufhing  from  the  centre  to  the  circumference,  wherewith 
it’s  paftage  is  obftrudtcd. 

Meflf.  Mariotte  and  Homberg  came  afterwards ;  being  provided  with 
art  air-pump,  they  caufed  one  of  thefe  drops  to  be  broken  in  vacuo  ; 
and  Homberg  having  obferved,  that  it  broke  therein  better  and  with  a 
louder  report  than  in  the  open  air ;  they  both  inferred,  that  neither  the 
impetuous  entry  of  the  outward  air,  nor  that  of  a  fluid  fomewhat  lefs 
grofs,  could  be  the  caufe  of  this  fhock  *,  becaufe  the  receiver  of  the 
air-pump  is  void  of  thefe  fluids  ;  and  even  if  a  little  flioutd  remain  there¬ 
in,  it  is  too  much  rarefied,  and  too  thin  to  be  capable  of  fuch  an  efifedf. 

Mr  Mariotte ,  thro5  fome  remains  of  attachment  to  an  opinion,  which 
he  had  held  to  that  time,  did  not  intirely  exclude  the  exterior  air  from 
the  caufe  of  the  phenomenon  of  the  drop  *,  but  thought  proper  to  add 
another  to  it ;  which  he  makes  ufe  of  as  a  fubftitute  in  cafes  like  thofe 
of  the  preceding  experiment,  where  the  infufficiency  of  the  air,  or  of  a 
-  fluid  nearly  fimilar  to  it,  plainly  appears. 

Mr  Homberg  fliews  no  indulgence  to  the  exterior  fluid  *,  and  afcribes 
the  whole  to  the  new  caufe,  which  is,  the  quality  of  tempered  glafs, 
which  the  drop  acquires,  like  fteel,  by  being  thrown  red-hot  into  cold 
water.  This  tempering,  according  to  thefe  great  Academicians,  con¬ 
fers  at  the  fame  time  more  fpringinefs  to  the  parts,  and  lefs  connexion 
with  each  other.  When  a  fteel  fword-blade  is  bent  forcibly,  it  breaks 
more  eafily  than  one  of  iron  ;  and  the  jarring  which  is  occafioned  by  it’s 
fpring,  is  capable  of  breaking  the  other  parts  of  the  blade  :  and  thus  we 
fee,  that  it  generally  breaks  into  feveral  pieces.  This  blade  is  the  image 
of  the  Lacryma  Batavica ,  or  glafs-drop. 

This  is  the  point  to  which  I  found  things  brought,  when  I  began  to 
ftudy  the  phaenomena  of  the  glafs-drop. 

The  air  was  partly  banifhed  from  the  infide  of  this  mafs  of  glafs  ; 
there  is  none  in  the  liquid  red-hot  matter  of  a  glafs  furnace.  It  was 
purely  out  of  complaifance  for  a  generally  received  opinion,  that  Mr 
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Mariotte  allowed  the  exterior  fluid  any  (hare  in  the  phaenomenon  *,  and 
Mr  Romberg  put  the  finifhing  hand  to  it’s  excluflon.  But  the  fort  of 
temper  given  to  the  drop  by  plunging  it  red-hot  into  cold  water,  and 
it’s  comparifon  With  tempered  fteel,  is  not  fo  much  a  caufe  as  a  corn- 
parifon  :  and  moreover,  is  this  comparifon  very  juft  ?  Can  there  be 
any  between  a  long,  thin  fword-blade,  which  breaks  into  two  or  three 
pieces,  and  a  thick  inflexible  mafs  of  glafs,  which  flies  into  powder. 
The  tail  alone  of  the  drop  might  feem  to  favour  this  parallel  :  but  an  ex¬ 
periment,  which  I  made,  entirely  deftroys  this  opinion,  and  proves, 
that  it  is  not  the  fpring,  or  the  vibrations  of  the  parts  of  the  drop,  that 
occafion  it’s  burfting. 

1  put  about  half  the  tail  of  a  glafs  drop  into  a  vice  between  two  bits 
of  deal-board  of  about  a  finger’s  breadth.  I  fcrewed  the  vice,  till  I 
faw  this  fmall  cylinder  or  thread  of  glafs  make  impreftions  in  the  wood 
on  each  fide  for  its  lodgment,  in  order  to  be  fure  that  it  could  not  be 
fufceptible  of  vibrations.  In  this  condition  I  broke  the  end  of  the  tail, 
fupporting  it  on  my  nail,  to  prevent  forcing  any  part  but  the  end  which 
I  intended  to  break  •,  and  in  order  to  be  the  more  certain  of  giving  no 
fhock  to  the  part  that  was  fqueezed  in  the  vice.  My  drop  flew  in£o 
powder  as  ufual;  and  the  portion  fecured  between  the  two  bits  of  woo'd, 
perfectly  retained  it’s  figure  in  the  impreftions  wherein  it  was  lodged. 
But  when  I  touched  this  little  cylinder,  it  was  reduced  to  powder,  much 
in  the  fame  manner  as  is  faid  to  have  happened  to  forne  men  who  had 
been  (truck  with  lightning.  Now,  it  was  not  polfible  for  this  glafs  to 
receive,  or  convey  to  the  body  of  the  drop  any  vibrations  •,  or  if  any, 
they  muft  be  infinitely  fmall ;  and  yet  the  effedt  was  precifely  the  fame 
as  ufual.  Therefore  the  fyftem  of  vibrations  is  not  happier  than  thofe 
invented  before  it. 

It  is  among  the  glafs- workers,  and  in  their  art,  that  the  fecret  of  the 
Lacryma  Batavica ,  or  glafs-drop,  is  to  be  fought  and  there  it  is  that  I 
think  I  have  difcovered  it. 

All  thofe  who  have  feen  glafs-houfes  know,  that  when  a  piece  fails  in 
the  hands  of  a  workman,  he  throws  it  afide  ;  and  this  piece  is  not  long 
expofed  to  the  air,  before  it  breaks  in  pieces  :  and  when  the  fame  work¬ 
man  has  fucceeded  in  making  a  piece,  and  is  willing  to  prelerve  it,  he 
takes  great  care  not  to  let  it  cool  in  the  air  •,  but  carries  it  hot  into  an¬ 
other  oven  of  a  moderate  heat,  where  he  leaves  it  for  a  certain  (pace  of 
time.  And  this  laft  operation  is  called  annealing  the  glafs. 

A  Natural  Philofopher,  who  is  witnefs  to  this  management,  ought 
to  inquire  into  the  reafons  and  neceflity  of  it. 

How  comes  it  that  the  glafs,  which  cools  in  the  air,  breaks  ;  and 
when  it  has  been  neaied,  it  does  not  break  ?  This  is  the  reafon,  if  I  am 
not  mi  (taken. 

A  bit  of  melted  glafs,  red-hot  and  liquid  at  the  fame  time,  is  in  that 
ftate,  purely  becaufe  it’s  particles  are  divided  by  fo  greht  a.  quantity  of 
particles  of  fire,  or  fubtile  matter  fo  violently  agitated,  that  thefe  com¬ 
ponent 
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ponent  parts  of  the  glafs  do  hardly  touch  one  another  :  they  fwim,  if  I 
may  be  allowed  the  expreflibn,  in  a  flood  of  this  matter  of  Are  ;  and  for 
this  reafon  it  is,  that  melted  glafs  affetds  the  colours  of  flame* 

When  this  lubftance  is  expofed  to  the  air,  the  coolnefs  of  this  fluid, 
which  touches  the  furface  ot  the  glafs,  cools  that  furface  firft  *,  that  is, 
brings  the  particles  nearer  together,  braces  their  pores,  and  thus  imprifons 
the  particles  of  fire,  which  (till  fill  the  infide  of  this  lubftance*  While  thele 
fiery  particles  find  pores  enough  on  the  furface,  to  move  freely,  the  glafs 
continues  whole  ;  but  when  the  glafs  grows  colder,  that  is,  when  the 
pores  of  it’s  furface  begin  to  confine  thefe  fiery  particles  ;  then  their 
whole  addon  is  exerted  againft  the  parts  of  the  glafs,  which  they  break 
into  a  thoufand  pieces.  In  order  to  avoid  this  fracas ,  nothing  more  is 
requifite  than  to  keep  the  pores  on  the  furface  of  the  glafs  wide  enough, 
that  the  fiery  particles  contained  therein  may  pafs  through,  and  fly  off 
infenfibly.  Now,  this  is  what  is  done,  by  putting  the  hot  piecTof 
glafs  into  an  oven,  the  moderate  heat  of  which  keeps  thefe  pores  open 
to  a  certain  pitch,  and  yet  allows  the  glafs  to  acquire  it’s  due  confl¬ 
uence  in  this  flate  of  middling  porofity  :  wherein  confifts  the  annealing 
of  glafs  and  other  fufed  fubftances. 

Hence  it  appears,  that  all  annealed  glafs  carries  within  itfelf  it’s  prin¬ 
ciple  of  deftrubtion,  which  is  the  matter  of  fire  irnprifoned.  But  the 
Lachryma  Batavica ,  or  glafs-drop,  is  in  this  refpedb,  in  a  worfe  cafe  ftill 
than  unnealed  glafs :  for  befides  that  it  has  not  been  expofed  to  this 
fecondary  heat,  which  keeps  it’s  pores  open,  till  the  glafs  has  acquired 
it’s  due  confiftence,  for  fear  that  the  coolnefs  of  the  air  alone  fliould  not 
clofe  it’s  pores  foon  enough,  and  imprifon  a  fufficient  quantity  of  the 
igneous  matter,  it  is  fud deflly  thrown  into  cold  water,  which  by  it’s 
coldnefs  and  weight  is  fitter  than  the  air  to  produce  fuch  an  effedt  fpee- 
dily  and  effediually.  Wherefore  the  only  furprizing  circumftance  in 
thefe  glafs-drops  is,  that  any  of  them  remain  without  breaking,  by  the 
great  quantity  of  igneous  matter  fuddenly  fhut  up  in  them  by  the  cold 
water.  And  indeed  this  accident  befals  more  than  one  half  of  them  $ 
and  thofe  that  efcape,  doubtlefs  owe  their  prefervation  to  the  fphericai 
or  cy  indricai  figure  of  the  compad:  Ihell,  which  the  coldnefs  of  the 
water  forms  on  their  furface  :  for  it  is  well  known  that  this  figure  produces 
an  equality  of  refiflance  on  all  fides,  which  confiderably  increafes  the  refi¬ 
lling  force  :  and  this  is  the  firft  reafon  why,  as  foon  as  this  equilibrium 
is  broken,  either  by  rubbing  away  one  fide  of  this  furface,  or  by  mak¬ 
ing  a  hole  in  it,  or,  in  fine,  by  breaking  the  fmall  end  of  the  drop  % 
the  refiflance  is  inftantly  overcome,  and  the  igneous  matter,  irnprifoned 
within  the  glafs,  and  conftantly  upon  the  ftrain  againft  it,  burfts  it  into 
powder. 

This  deftroyed  equilibrium  is  but  one  difpofition  that  favours  the 
effed:  of  the  irnprifoned  igneous  matter  :  but  the  communication  which 
is  opened  for  it  with  the  fubtile  exterior  fluids,  roufes  this  matter  which 
is  in  a  ftate  of  inaddvity,  develops  it’s  fpring,  kindles  it  fomewhat  in 

-  4  C  2  the 


tetnper- 
of  Jl  eel. 


The  Lacrymae  Batavicse. 

the  manner  of  the  phofphorus,  which  produces  no  effedt  while  clofe 
Unit  up,  but  takes  fire,  as  foon  as  a  free  communication  with  the  out¬ 
ward  air  is  given  it. 

On  the  union  of  thefecaufes  depend  the  phaenomena  of  the  glafs-drop. 
It  is  of  a  hardnefs  that  refills  the  ftrokes  of  a  hammer,  becaule  the  vio¬ 
lent  condenfation,  given  to  it’s  furface  by  the  cold  water,  into  which  it 
was  thrown  when  in  a  foft  flate,  rendered  it’s  texture  very  clofe,  corn- 
pad,  and  confequently  hard.  It  burfls  with  great  noife  ;  and  in  fo  do¬ 
ing  it  retains  the  character  of  all  the1  effeds  produced  by  the  explofion 
of  the  igneous  matter.  It’s  duft  flies  two  or  three  feet  all  around,  be- 
caufe  it  is  pufhed  forward  by  the  adion  of  a  fluid  contained  in  it’s  cen¬ 
tre  ;  which  would  not  happen,  if  it  had  been  the  effed  of  an  exterior 
fluid.  This  fame  duft  of  the  glafs-drop  darts  forward  with  greater  force 
in  the  air-pump  than*  in  the  air,  becaufe  the  air  is  an  obftacie,  of  which 
it  is  freed  in  the  receiver  of  the  air-pump  :  wherefore  it  fometimes 
breaks  the  receiver  ;  and  for  the  fame  reafon  it’s  duft  is  finer,  that  is, 
more  minutely  broken,  as  being  done  by  a  ftronger  power,  and  lefs 
counter-balanced.  This  violent  explofion  produces  light,  becaufe  the 
property  of  fhining  lightning  is  always  the  effed  of  fuch  an  explofion 
of  the  matter  of  fire  :  wherefore  this  fad  affords  another  proof,  that 
this  matter  is  the  principle  of  the  phaenomenon  of  the  drop. 

If  the  furface  of  the  drop  be  ground  with  fine  powder  of  emery,  im¬ 
bibed  with  oil,  it  frequently  happens,  that  it  does  not  burft  ;  becaufe 
the  fort  of  oily  maftic  that  refults  from  this  mixture,  flops  the  pores 
of  the  drop,  and  prevents  the  fudden  communication  of  the  exterior 
fluids  with  the  imprifoned  igneous  matter ;  and  as  glafs  cannot  be 
ground  with  very  fine  emery  and  oil,  but  by  long  rubbing  ;  fuch  rub¬ 
bing  heats  the  drop,  and  gradually  opens  the  pores  fo  as  to  grant  an 
infenfible  pafiage  to  the  igneous  matter,  whereby  the  drop  becomes  at 
fail  in  the  fame  cafe  with  nealed  glafs  •,  and  in  the  cafe  in  which  itfelf  is,, 
when  it  is  put  into  the  oven  to  be  nealed. 

When  a  glafs-drop  is  made,  by  fufpending  it  in  the  air  only,  it  does 
not  break  fooner  than  nealed  glafs  :  becaufe  as  this  fmall  mafs  of  glafs 
retains  it’s  heat  a  long  while  in  the  air,  the  heat  ferves  as  a  nealing- 
oven,  and  keeps  it’s 
to  find  a  free  paffage 

The  principles,  by  which  I  have  accounted  for  the  effedls  of  the  glafs- 
drop,  are  not  confined  to  this  phenomenon  alone  :  they  are  more  ge¬ 
neral  than  is  commonly  imagined.  Some  corollaries,  which  I  fhall  de¬ 
duce  from  them,  will  prove  what  I  advance. 

Steel,  like  the  glafs-drop,  acquires  it’s  hardnefs  by  being  plunged 
into  water  :  and  if  Meff.  Mariotte  and  Homberg  had  compared  them  to¬ 
gether  in  this  circumftance  alone,  they  had  been  in  the  right. 

The  moft  celebrated  Natural  Philofophers,  in  order  to  account  for 
the  tempering  of  fleel,  have  had  recourfe  to  different  arrangements  of 
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it’s  parts  produced  by  the  fire,  and  fixed,  by  the  cold  of  the  water,  in 
the  new  (late,  in  which  the  violent  heat  had  put  them. 

The  mechanifm  of  the  tempering  of  glafs-drops,  applied  to  that  of 
fteel,  is  the  mo  ft  fimple  of  all  the  hypothefes,  and  anfwers  all  it’s  pro¬ 
perties,  which  are  thefe  :  i.  Tempered  fteel  has  a  coarfer  grain.  2.  It 
is  increafed  in  bulk.  3.  It  is  more  hard  and  brittle.  4.  By  annealing 
it  becomes  lefs  brittle. 

Steel  made  red-hot  is  filled  and  fwollen,  and  it’s  pores  dilated,  by  Explanation, 
the  igneous  matter.  In  this  ftate,  the  cold  water,  into  which  it  is 
thrown,  comprefles  and  clofes  the  parts  of  the  furface,  while  the  im- 
prifoned  igneous  matter  dilates  the  pores  within  :  thus  the  texture  of 
fteel  becomes  more  compact  by  thefe  two  caufes,  while  it’s  pores  are 
dilated. 

Thefe  large  pores  conftitute  the  coarfe  grain  of  tempered  fteel.  It’s  dila> 
tation  by  the  igneous  matter,  which  could  not  be  thoroughly  condenfed 
by  the  cold  of  the  water,  caufes  it’s  augmented  bulk :  the  clofe  texture 
of  the  fubftance  that  furrounds  the  pores,  and  the  imprifoned  igneous 
matter,  occafion  it’s  hardnefs  and  brittlenefs.  It’s  recodtion  or  anneal¬ 
ing  deprives  it  of  this  brittlenefs,  and  of  a  part  of  it’s  hardnefs  :  becaufe 
it  opens  this  texture,  which  it  relaxes  at  the.  expence  of  the  neighbour¬ 
ing  pores,  and  drives  the  igneous  matter  out  of  it. 

The  fermentation  of  acids  and  alkali’s  feem,  to  me  to  be  another  Fermentation . 
corollary  of  the  fame  principle. 

1.  It  is  pretty  univerfally  allowed,  that  the  acid  particles  have  the 
figure  of  fmall  needles ;  and  that  alkali’s  are  fpheroidal  or  polyhedrous 
bodies  with  a  vaft  number  of  pores  proper  to  admit  the  acid  needles. 

2.  Experience  fhews,  that  falts  are  alkalifed  by  fire,  and  that  our 
juices  are  alkalifed  by  heat,  &c.  What  can  the  repeated  adlion  of  the 
fire  produce  on  falts,  in  order  to  alkalife  them  ?  It  calcines  them,  blunts 
their  points,  and  hollows  them  with  a  vaft  number  of  pores ;  and  we 
fee  with  the  naked  eye,  that  calcination  has  this  effedt  on  all  bodies. 

In  a  word,  it  converts  an  angular  very  folid  body  into  a  very  porous 
and  light  fpheroid  •,  and  this  body  is  an  alkali  by  the  firft  fuppofition. 

3.  Calcination  introduces,  and  generally  leaves  in  the  pores  of  the 
calcined  body,  after  the  operation,  a  great  quantity  of  igneous  matter. 

This  matter  is  perceptible  to  the  fenfes  in  the  Lapis  Bononienfis ,  which 
becomes  a  phofphorus  by  calcination  ;  in  lime-ftone,  which  by  calcina¬ 
tion  is  furnifhed  with  fo  great  a  quantity  of  igneous  matter,  that  in  the 
effer vefcence,  which  is  raifed  in  it  by  throwing  a  little  water  on  this 
ftone,  you  may  kindle  fulphur  or  a  match  by  it.  The  alkaline,  or  al- 
calized  falts  alio,  that  is,  thofe  which  are  calcined,  have  their  pores  full 
of  the  igneous  matter. 

4.  Such  is  the  nature  of  the  igneous  matter,  that  it  tears  afunder 
whatever  oppofes  it’s  paffage,  and  makes  it  fly  off  with  a  report. 

This  principle  is  univerfally  allowed  :  the  effedts  of  gun-powder,  of 
volcano’s  and  earthquakes,  prove  it  :  and  to  come  nearer  our  fubjedt, 
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unnealed  glafs  breaks  in  the  air,  and  the  Lacryma  Batavica  does  as 
much  upon  breaking  it’s  fmali  end. 

Wherea-S  an  alkali  is  a  fpongious  body  filled  with  the  igneous  matter, 
and  an  acid  are  points  proportioned  to  thefe  pores  •,  thefe  ought  to  be 
regarded  as  fo  many  pegs  or  pins,  which  enter  into  the  holes  on  the 
fur  face  of  the  alkali,  and  fill  them  up  exactly-;  whereby  the  igneous 
matter  is  imprifoned  ;  and  by  the  preceding  principle  it  burfts  the  alca- 
line- globule  with  noife,  and  fcatters  around  the  acid  pegs,  in  the  fame 
manner  as  it  burfts  the  glals-drop. 

A  mixture  of  an  alkaline  and  acid  liquor  being  compofed  of  an  infi¬ 
nite  number  of  fuch  particles  that  bur  ft  and  broke  to  pieces,  the  liquor 
mu  ft  take  up  more  room,  or  fwell.  The  particles  of  air  therein  con¬ 
tained,  being  tolled  about  by  all  thofe  little  explofions,  together  with 
the  neutral  liquors,  which  are  a  vehicle  to  the  falts,  form  the  fcum  or 
froth  ;  and  the  igneous  matter,  which  gets  out  of  the  alkali’s,  and  is 
agitated  by  the  fhocks  of  all  thefe  explofions,  produces  heat,  drags 
with  it  the  aqueous  and  other  volatile  particles,,  which  form  the  fteam. 

Yet  there  are  cold  fermentations,  becaufe  then,  either  the  motion  of 
the  particles  of  fire,  and  their  fracas is  inconfiderable  ;  or  becaufe  thefe 
particles  fly  off  eafily  by  a  direcft  motion.  Moreover,  at  this  day  that 
we  have  it  in  our  power  to  be  convinced,  that  the  brujh  or  ftream  of 
electric  matter  is  very  cold,  nobody  will  be  furprized,  that  a  ftream  of 
the  matter  of  fire  may  produce  cold. 

If  ail  the  alcalious  corpufcles  burfted  at  once,  the  fermentation  would 
laft  but  an  inftant  :  but  as  the  acid  liquor  requires  a  certain  fpace  of 
time,  to  penetrate  the  whole  alcaline  liquor,  and  fill  the  pores  of  the 
alcalious  corpufcles,  the  fermentation  is  performed  fucceflively  in  a  cer¬ 
tain  number  of  corpufcles  at  a  time,  until  they  are  all  broken  :  and  this 
fucceftion  conftitutes  the  duration  of  the  fermentation  ;  which  ceafes 
when  there  are  none  of  the  alkali’s  left  entire. 

Thefe  principles  not  only  ferve  to  explain  the  fermentation  which 
refults  from  the  mixture  of  acids  and  alkali’s,  but  alfo  almoft  all  the 
motions  of  this  kind,  which  are  occafioned  by  the  mixture  or  penetra¬ 
tion  of  two  or  more  fubftances. 

For  example;  lime,  which  we  have  mentioned  above  as  a  body  filled 
with  the  matter  of  fire,  and  wffich  produces  an  effervefcence  capable  of 
lighting  fulphur,  if  water  be  thrown  on  it ;  lime,  I  fay,  produces  this 
effedl,  only  becaufe  the  particles  of  water,  which  enter  into  it’s  pores, 
have  a  tendency  to  fhut  up  the  igneous  particles  more  clofely.  It  is  by 
a  mechanifm  entirely  limilar,  that  Horn  berg's  phofphorus  kindles  into 
flame,  upon  being  expofed  to  the  air  :  ’tis  upon  this  principle  likewife, 
that  a  mixture  of  fpirit  of  wine  and  water  acquires  a  new  degree  of  heat ; 
and  fo  of  other  phaenomena  of  this  nature* 
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I.  rr^„HOUGH  the  fpring  called  La  Fontaine  du  Salut  is  at  a  good 
J[  diftance  from  the  town  of  Bagneres ,  it  is,  neverthelefs,  as  much 
frequented  as  any  in  that  country  \  and,  befides  it’s  admirable  effects  in 
curing  a  great  number  of  diflempers,  it  likewife  offers,  to  the  eyes  of 
the  lovers  of  Natural  Hiftory,  a  very  remarkable  Angularity,. 

In  the  firH  bath,  through  which  the  largeft  of  the  two  branches  of 
the  fpring  flows,  there  are  found,  from  time  to  time,  fmall  Hones,  of 
the  colour  of  iron-ruH,  and  of  a  regular  figure  ;  being  either  parallelo- 
pipedes  with  oblique  angles,  of  which  the  fides  are  unequal ;  or  fmali 
folid  bodies  with  6  Tides,  only  differing  from  cubes  or  dice  in  this,  that 
the  furfaces  are  not  perfedtly  perpendicular  one  to  another,  but  a  little 
inclined  ;  as  alfo  commonly  longer  than  they  are  broad,  and  broader 
than  they  are  high. 

The  largefl  which  I  have  Teen  were  but  n  lines  in  length,  9I-  in 
breadth,  and  6  in  height :  they  are  moftly  a  great  deal  Tmalier.  I  have 
one  which  is  very  odd,  being  a  parcel  of  100  in  one  lump.  There  are 
Tome  on  which  one  may  obTerve  fhining Jirite,  that  Teem  to  be  of  a  me¬ 
tallic  Tubffance. 

I  have  heard,  that  a  great  many  Hones  like  thefe  are  alfo  found  on 
the  Tides  of  a  brook  in  Spain  •,  from  whence,  without  doubt,  they  got 
the  name  they  are  commonly  called  by,  of  Ferreles  dlEfpagne. 

About  two  months  ago,  happening  to  take  a  walk  in  the  road  newly 
made  between  Bagneres  and  the  Fontaine  de  Salut ,  I  perceived,  that,  in 
digging  the  ditch  on  the  Tide  of  the  road,  the  workmen  had  laid  open  a 
rock  of  a  fort  of  imperfedt  flate,  but  fofter,  and  of  a  lighter  colour, 
than  flate  commonly  is.  The  rock  itfelf  is  compofed  of  layers  or  beds 
lying  aimoH  parallel  one  over  the  other  :  the  TubHance  of  the  flate  Teems 
to  be  a  compofition  of  fibres  or  Hrings,  placed  on  the  Tides  of  each  other, 
and  equally  inclined  to  their  beds  or  layers  ^  whence  it  comes,  that, 
upon  breaking  them  with  a  hammer,  the  pieces,  fometimes,  are  pretty 
like  the  figure  of  a  regular  parallelopepid  with  oblique  angles. 

Upon  a  narrower  examination  of  this  Tort  of  flate,  I  found  a  great 
number  of  parallelopiped  Hones,  like  thofe  before  Tpoken  of,  only 
fmaller  :  I  have  Teen  them  of  all  Tizes,  from  thofe  in  which  the  largeH 
Tide  is  but  of  2  or  3  lines.  I  obferved  alfo,  after  having  broken  to 
pieces  Teveral  little  bits  of  flate,  certain  black  fpots  ;  which,  by  the  help 
of  a  microfcope,  I  found  to  be  real  figured  Hones. 

Befides  this,  1  took  notice,  that  every  one  of  thefe  Hones,  as  long  as 
it  remains  in  the  rock,  is  always  found  between  two  bundles  or  cluHers 
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of  tranfparent  fibres,  of  which,  generally,  one  is  placed  on  the  one,  and 
the  other  on  the  oppofite  fide.  Thefe  bundles  are  larger  in  great  ftones  : 
thofe  which  feem,  to  the  naked  eye,  to  be  but  fmali  black  Spots,  are, 
neverthelefs,  accompanied  by  their  bundles. 

I  have  fome  of  thefe  ftones,  where  the  tranfparent  fibres,  of  which 
every  bundle  is  compofed,  had  left  a  vacancy  in  the  middle  of  their 
axes  :  this  fort  of  conduit  being  coloured  with  a  matter  of  a  rufty  co¬ 
lour,  one  finds  likewife,  fometimes,  between  the  fibres  a  little  of  this 
rufty-coloured  matter  *,  and  now-and-then  metallic  and  fhining  veins. 
One  might  fay,  that  the  ufe,  of  thefe  tranfparent  fibres  is  the  fame  as  of 
ftrainers  ;  which  (let  the  matter  be  of  a  metallic  nature  or  not)  Suffer 
nothing  to  pafs  thro’  them  to  the  little  ftones,  but  fuch  particles  as  are 
proper  to  advance  their  growth,  and  folto  ferve  them  as  it  were  for 
roots.  In  bits  of  imperfedt  fiate,  though  harder,  and  of  a  bluer  colour, 
than  the  fort  I  before  mentioned,  are  found  fmali  ftones,  of  a  like  figure, 
but  different  in  this,  that  they  are  of  a  fine  and  fhining  brafs  colour. 
They  are,  as  well  as  the  others,  accompanied  by  tranfparent  lumps. 

One  meets  likewife  with  large  ftones  of  the  colour  of  iron-ruft  in  fe- 
veral  rocks  thereabout.  It  is  probable,  that  the  Fontaine  de  Salut  paffes 
thro’  one  like  that  I  have  defcribed  ;  and,  if  it  meets  with  any  of  thefe 
figured  ftones  in  the  fides  of  the  conduits  thro’  which  it  paffes,  it  eafily 
loofens  them,  and  carries  them  along  with  it.  The  bundles  of  trans¬ 
parent  fibres  ftick  pretty  faft  to  the  flate  or  rock,  but  are  flightly  fas¬ 
tened  to  the  little  ftone,  from  which  they  are  very  eafily  Separated. 
Hence  it  comes,  that  all  thofe  which  fall  into  the  bath,  or  Fontaine  de 
Salut ,  are  got  thither  without  their  bundles. 

The  formation  of  thefe  ftones  deferves  to  be  examined  :  if  it  was 
carefully  ftudied,  it  might,  perhaps,  give  light  to  the  formation  of 
other  figured  ftones.  It  even  feems,  that,  by  beginning  with  this  fi¬ 
gure,  which  is  the  mo  ft  Ample  that  one  can  imagine,  one  may  the  ra¬ 
ther  hope  for  fuccefs  in  the  like  inquiry. 

This  parallelopiped  figure  with  oblique  angles  is  common  to  many 
ftones  in  the  country  of  Bagneres ,  and  the  neighbouring  mountains. 
Several  cryftallizations  of  the  grotto  of  Campan  break  into  fragments  of 
this  figure  :  thofe  which  hang  down  from  the  top  of  the  vault  of  that 
grotto,  are,  originally,  fmali  hollow  pipes,  formed  by  the  water  which 
trickles  down  drop  by  drop  ;  and  whofe  outer  Surface,  fixing  themfelves 
by  their  Small  bafes,  forms,  by  degrees,  a  fort  of  blunted  pyramids, 
which,  like  fo  many  rays  from  the  axis,  which  is  nothing  but  the  hol¬ 
low  pipe,  become  Solid  at  laft.  This  axis  feems  compofed  of  plates, 
almoft  cylindrical,  laid  one  over  another  ;  but,  if  broken,  the  whole 
divides  into  fragments  of  a  parallelopiped  figure.  The  blunted  pyra¬ 
mids,  that  are  about  the  axis,  divide  themfelves  at  firft  into  other 
blunted  pyramids  *,  but,  afterwards,  almoft  all  thefe  fragments  divide 
of  themfelves  into  other  fragments  of  a  parallelopiped  figure. 
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The  (lone  of  the  mountain  of  Barege ,  upon  which  the  ajbeftos  grows, 
breaks  alfo  conftantly  into  fragments  of  the  fame  figure. 

]  have  likewife  preferved  a  bit  of  rock  half  tranfparent,  the  fragments 
of  which  are  like  the  others. 

Having  feen  feveral  produdlions  of  nature,  in  which  one  difcovers, 
that  the  figure  I  have  been  fpeaking  of  fo  remarkably  prevails,  .1  was 
nevertheless  furprized,  when  1  found  the  fame  figure  in  the  lediment  of 
the  water  ol  the  Fontaine  de  Sahit. 

I  had  let  a  confiderable  quantity  of  the  water  of  the  mineral  fpring 
evaporate  3  there  remained  a  fhining  dull,  in  which  I  could  diifinguilh 
nothing.  I  then  looked  at  it  through  a  microfcope  ;  and,  among  feve¬ 
ral  cryftals  of  a  lefs  regular  figure,  1  found  ,  many  which  were  quite  re¬ 
gular  and  well-fhaped,  with  fix  faces,  and  oblique  angles.  Several  per- 
fons,  who  have,  at  different  times,  been  eye-witneffes  of  this  fight,  have 
been  well  fatisfied  with  it. 

The  waters  of  this  fpring  contain  no  iron,  as  it  is  commonly  be¬ 
lieved.  When  you  put  the  tinblure  of  galls  in  it,  it  grows  neither 
black  nor  red  ;  this  mixture  only  turns  it  a  little,  and  makes  it  look 
whitifh,  after  having  flood  fome  hours. 

When  thefe  waters  are  evaporated  by  a  mild  and  equal  heat,  the  (mail 
cryftals  are  found  fwimming  on  the  furface  *,  where  they  join,  and  form 
a  film  upon  the  water ;  fome  of  which  flicks  alfo  to  the  fides  and  the 
bottoms  of  the  veffel.  Thofe  cryftals  which  are  formed  firft,  are  infi- 
pid  i  but  thofe  which  are  produced  towards  the  end  of  the  evapora¬ 
tion,  are,  indeed,  of  the  lame  fhape,  but  of  a  tart  and  faltifh  tafte. 
There  remains  yet  a  little  of  this  matter,  which  cannot  be  reduced  to 
very  regular  cryftals  :  it  is  of  a  very  fharp  and  pungent  favour,  but  has 
nothing  of  the  prevailing  charadler  of  acid  or  alkali  ;  at  ieaft,  it  makes 
no  fenfible  impreffion  upon  blue  paper. 

The  waters  of  the  fpring  du  Pied  have  the  fame  quality  as  thofe  of 
the  Salut :  they  produce  the  fame  effebl  when  mixed  with  galls  •,  yield 
cryftals  exa&ly  of  the  fame  figure,  but  in  yet  greater  quantity. 

I  have  not  made  the  fame  experiments  with  the  other  fprings  at 
Bagneres  *,  but,  it  is  probable,  they  do  not  differ  from  the  former,  ex¬ 
cept  as  to  more  or  lefs. 


II.  Carljbad  is  a  fmall  town  not  far  from  the  frontiers  of  Saxony,  Of  the  hot 
iituated  in  an  hollow  between  two  high  mountains  :  a  fmall  river  called  fprings  at 
■  Toeple  runs  through  it  from  S.  E.  to  N.  W.  The  principal  fountain  ^ar!^s; 
rifes  on  the  N.  E.  fide,  about  20  paces  from  the  river,  and  about  5  or 
6  feet  higher  than  the  furface  of  the  water.  This  fpring  rifes  through  a  u.  D.  Phyf 
fquare  tube  of  wood,  whofe  diameter  is  about  7  inches,  with  a  confider-  to  the  Czari- 
abie  degree  of  violence  :  whence  it  is  called  the  Sproudle ,  or  Furious  na ar™y- 
Fountain.  It  comds  from  the  mountain  on  the  other  fide,  and  pafifes  493^- 
underneath  the  river,  where  the  petrifying  quality  of  it’s  own  water  has  I749#  Reaj’ 
formed  for  itfelf  an  aquedudl  of  Tophus ,  through  which  it  is  conducted  Nov.  23, 
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to  this  place.  Sometimes  this  aquedud  is  fo  filled  and  choaked  up 
with  the  tophus ,  that  it  burfts  into  the  river,  and  puts  the  inhabitants 
to  a  co  n  fid  er  able  expence  for  repairing  it.  But  to  prevent  this,  they 
bore  and  clean  it  every  year  near  the  fountain.  It  forms  rocks  of  tophus 
along  the  river  fide,  compofed  of  ftrata  of  feveral  colours,  according 
as  the  water  has  been  impregnated  with  different  matter,  or  perhaps 
from  the  difference  of  heat  or  cold,  or  the  imprefiions  of  the  air  at  the 
times  of  forming  the  lamella.  This  tophus  is  hard,  and  receives  a  good 
polifh,  and  of  it  they  make  fnuff-boxes,  heads  of  canes,  and  other  toys. 
Some  years  ago,  in  digging  to  lay  the  foundation  of  a  church,  40  or 
50  paces  higher  up  the  hill,  they  found  vafl  quantities  of  this  tophus , 
which  was  in  many  places  fo  decayed  and  rotten  (refembling  very  loft 
clay),  that  they  were  obliged  to  dig  feveral  fathoms  deep,  before  they 
could  find  a  folid  foundation.  Here  they  threw  out  great  quantities  of 
the  pifolithus ,  of  the  kinds  I  fend  you,  which  are  compofed  of  the 
fame  matter  as  the  tophus ,  though  of  a  very  different  conftrudtion  :  the 
tophus  being  made  up  of  plains  joined  together,  whereas  the  pifolithi 
are  globular,  and  compofed  of  feveral  fpherical  fhells.  Some  globules 
are  found  above  an  inch  in  diameter,  but  more  commonly  about  the 
bignefs  of  white  peas,  and  decreafing  gradually  in  fize  till  they  become 
as  fmall  as  fine  fand,  and  at  laft  common  tophus. 

The  feveral  fhells  which  compofe  thefe  globules  differ  in  colour  as 
the  lamella  of  the  other  tophus  do  :  but  thefe  fhells  feparate  more  eafily 
than  the  lamella ,  and  ihew  that  the  colour  often  confifts  in  one  very 
thin  fhell  between  two  thicker  ones. 

Such  kind  of  tophus ,  with  pifolithi ,  is  found  at  other  places  ;  but  I 
have  never  yet  met  with  any  body  who  could  give  a  fatisfadory  account 
of  it’s  formation.  Some  think  th t  pifolithi  are  drops  of  water  petrified,, 
as  they  are  found  commonly  near  falls  of  water  which  is  impregnated 
with  the  like  ftony  matter  :  and  as  the  Imalleft  fcattered  drops  of  water 
fly  fartheft  from  the  centre,  they  fo  account  for  the  gradual  diminution 
in  magnitude  of  the  pifolithi.  Others  affirm  they  grow  from  the  va¬ 
pour  of  this  petrific  water,  though  they  cannot  tell  how. 

A  mid  ft  this  uncertainty,  I  determined,  whilft  I  was  on  the  fpot,  to 
fpare  no  pains  to  fearch  after  (and  difcover,  if  poffible)  the  manner  how 
thefe  regular  globous  bodies  are  produced.  I  have  already  told  you, 
that  the  waters  of  thefe  hot  fprings  at  Carlfhad  are  fo  replete  with  to¬ 
phaceous  matter,  that  where-ever  they  run,  malles  of  tophus  are  form¬ 
ed  ;  and  when  thefe  waters  are  cold,  a  fcum  (like  the  little  fcales  of  the 
fame  matter)  rifes  on  the  top,  fome  of  which  I  fend  you,  and  I  believe 
you  will  think  it,  on  examination,  little  or  nothing  different  from  the 
fubftance  of  the  component  matter  of  the  pifolithi ,  or  from  that  which 
forms  the  common  tophus ,  which  I  fuppofe  to  differ  from  the  pifolithi 
only  in  appearance. 

Firft  of  all,  I  obferved  in  the  chinks  and  hollows  of  the  ordinary 
tock-ftone  very  fmall  moiecula  loofely  adhering ,  I  found  alfo  clufters 


Of  the  Hot  Springs  at  Carlibad. 

of  pifolithi  in  the  like  places,  and  on  breaking  up  a  piece. of  the  rock  by 
the  fide  of  the  river,  where  it  had  been  burft  by  the  water,  I  difcovered 
maffes  of  pifolithi  lying  in  the  chinks,  and  many  loofe  ones  twirling 
round  and  played  about  in  the  bubbling  water.  My  fuppofition  there¬ 
fore  is,  that  the  ftream  defcending  from  the  body  of  the  oppofite  moun¬ 
tain,  paffing  beneath  the  river,  and  afterwards  burfting  out  on  the  fide 
of  the  hill  with  a  confiderable  force,  could  not  fail  to  form  caverns  in 
the  fide  of  the  mountain,  and  to  change  it’s  current  as  the  paffages  be¬ 
came  choaked  up  with  the  tophaceous  matter :  and  as  I  found  vaft 
numbers  of  molecule  like  grains  of  find  in  the  chinks  where  water  palled, 
thele  being  wafhed  off  might  ferve  for  nuclei  to  the  pifolithi ,  and  being 
kept  in  continual  motion  by  the  vortex  or  whirling  of  the  water,  would 
acquire  a  globular  figure,  and  by  receiving  new  fhelly  coats,  from  time 
to  time,  would  increafe  in  bulk,  fo  long  as  they  were  fuftained,  and 
whirled  about  in  the  water.  And  as  in  this  cafe  fome  would  be  preci¬ 
pitated  fooner,  and  others  later,  a  difference  in  fize  muff  confequently 
happen,  and  their  arrangement  mud  be  according  to  their  proportion 
of  furface  and  gravity,  till  the  place  becoming  full  of  fuch  matter,  the 
water  was  obliged  to  feek  out  a  new  pafifage.  At  the  formation  of  this 
kind  of  tophus  in  the  caverns,  fome  intervening  accidents  from  the  mo¬ 
tion  of  the  medium,  the  influence  of  the  air,  and  other  concurring 
caufes,  have  fometimes  fo  far  prevented  a  compadt  and  firm  conjundlion 
of  the  component  particles,  that  in  feveral  places  it  feems  in  a  decay¬ 
ing  ftate ;  and  is  even  foft  as  clay.  In  the  air  indeed  it  grows  again 
fomewhat  harder,  but  then  it  is  porous  and  light  :  and  they  call  it 
Sproudle  Sand.  The  inhabitants  of  a  houfe  near  the  church  have  a  hol¬ 
low,  out  of  which  they  take  this,  and  fell  it  for  the'  fcouring  and  po- 
lifhing  of  filver,  &c.  In  this  hollow  it  is  very  warm  and  fuffocating, 
efpecially  in  rainy  weather,  and  then  there  rifes  from  it  a  ftrong  va¬ 
pour. 

On  the  other  fide  of  the  river,  at  the  foot  of  the  mountain,  are  a  good 
many  houfes,  and  a  broad  ftreet  *,  crofs  under  ^hich  the  ftream  runs, 
and  in  the  winter  no  fnow  lies  on  the  place  where  it  paffes.  Some  rooms 
in  a  houfe  built  here  are  always  warm  like  a  bagnio,  and  in  one  of  the 
cellars  may  be  heard  the  noife  of  the  water  running  under  ground. 
Along  this  fide  of  the  river  are  feveral  hot  fprings,  which  differ  in 
quality  from  one  another,  as  well  as  from  the  water  of  the  fproudle . 
The  principal  of  thefe  is  called  the  mill-fountain  (from  it’s  being  near  a 
mill)  which  is  much  ufed,  and  reckoned  milder  than  the  fproudle.  It 
is  not  near  fo  faturated  with  the  limy  matter,  and  forms  fcarce  any 
tophus . 

Thefe  fprings  either  have  different  origins,  or  elfe  the  great  ftream 
divides  in  the  body  of  the  mountain  into  feveral  branches  ;  which,  ac¬ 
cording  to  the  nature  of  the  paffages  they  run  through,  or  from  the 
different  thicknefs  of  their  columns,  and  the  velocity  they  move  in, 
are  impregnated  with  different  matter,  and  when  cold  precipitate  more  or 
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]efs  calx  ;  but  their  halts  are  the  fame,  nor  is  there  much  difference  in 
the  quantity  they  yield.  The  fproudle  is  fo  full  of  the  ftony  matter, 
that  any  thing  laid  into  it  is  covered  over  with  a  thick  tophus  in  a  few 
days.  When  the  water  is  taken  up,  and  let  ftand  a  little  in  the  air,  it 
incrufts  the  veffels  that  contain  it,  and  it’s  furface  is  covered  with  a  fcale, 
like  lime-water,  which  is  made  ufe  of  as  a  dentifrice. 

I  don't  propofe  to  inform  you  of  the  medical  virtues  of  thefe  waters, 
nor  to  enter  into  phyfical  accounts  of  their  origin  :  I  have  only  in  view 
to  fatisfy  you  about  the  formation  of  the  fpecimens  I  fend  you. 

Moft  of  the  rocks  about  Carljbad  are  an  aggregate  o i  fpatum9  'mica , 
quartzum ,  rubrica ,  cum  matrice  lapidis  calcarii ,  and  cleave  into  rhom¬ 
boids.  The  foil  on  the  fide  of  the  mountain  is  made  by  the  diffolution 
of  fuch  rocks  intermixed  with  fome  vegetable  earth  ;  and  the  whole 
furface  is  covered  with  the  lead:  diffolvable  parts,  often  adhering  toge¬ 
ther  in  maifes  by  the  intervention  of  a  limy  matter  like  incrufted  fpa- 
tum.  And  I  found  higher  up  the  mountain  fome  rocks  moundering 
into  fuch  foil. 

The  Carljbad  waters  give  a  good  deal  of  neutral  fait  by  boiling  and 
cryftallizing.  From  1080  ib-  of  water  xxii  J  of  pure  fait.  1  fend 
you  fome  which  I  prepared  myfelf,  fufpedting  the  Apothecary  might 
adulterate  it  to  increafe  the  quantity. 

My  thermometer  being  broke,  I  procured  one  of  a  friend  :  but  not 
knowing  of  what  conftrudtion  it  was,  I  tried  it  in  the  following  man¬ 
ner  :  in  melting  ice  the  mercury  fell  to  28  f  of  it’s  equal  parts,  and  by 
the  heat  of  my  body  it  rofe  to  66  of  thofe  parts.  This  thermometer 
held  into  the  fproudle  fountain  rofe  by  it’s  head  to  96,  and  in  the  mill- 
fountain  to  67. 

About  twenty  miles  from  Carljbad  to  the  S.  W,  near  the  town  of 
Eyra,  is  a.  cold  fpring  of  mineral  waters,  much  in  ufe  in  thefe  countries.. 
This  gives  alfo  a  fait  much  of  the  fame  kind.  To  the  fouth  from 
Carljbad  about  twenty  five  Englifh  miles  are  likewife  feveral  cold  fprings : 
one  of  which  is  much  richer  in  this  fame  kind  of  fait  than  the  former. 
It  belongs  to  the  monaftery  of  Eoeple.  In  the  winter,  when  they  boil  this 
water,  from  x  ft),  of  water  they  get  fometimes  above  §i  of  fait.  They 
prepare  here  a  neutral  fait,  by  adding  a  mineral  acid,  or  perhaps  fome 
other  neutral  fait  (but  the  preparation  they  keep  a  fecret)  which  makes 
it  fhoot  into  beautiful  cryftals.  It  is  called  Sal  Medium  foeplicenfey  and 
is  fold  in  many  places  of  Germany.  I  fend  you  fpecimens  of  all  thefe. 
On  expoftng  thefe  falts  fome  time  to  the  air,  they  fall  into  a  magnefiay 
but  diffolving  and  cryftallizing  them  again  recovers  them  y  though  the 
oftener  they  are  diffolved,  the  cryftals  fhoot  the  fmaller. 

About  7  miles  S.  W.,  from  Carljbad ,  at  Alt  fettle,  are  mines  of  black 
fchifius. ,  and  formerJy  they  made  a  great  deal  of  alum  and  vitriol  from 
it ;  but  it  is  now  negledled,  as  they  find  in  the  fame  mines  plenty  of 
gleba  pyritic of ay  from  which  they  diftil  fulphur.  Six  hundred  weight 
of  this  pyrites  give  one  of  fulphur  :  and  the  oven  makes  from  one  to 
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two  hundred  weight  per  week.  The  refiduum  being  thrown  in  great 
heaps  in  the  open  air,  takes  fire,  and  conftantly  fmokes.  This  matter 
they  throw  into  large  refervoirs  of  water,  which  afterwards  they  let  run 
off  into  the  boiling- houfe,  and  fo  make  copperas. 

About  9  Enghjh  miles  to  the  fouth  from  Carlfvad ,  are  the  tin  mines 
of  Schlachtenwald.  They  reckon  this  mine  has  been  wrought  near  500 
years.  There  are  five  entries,  four  whereof  are  provided  with  machines  for 
holding  the  barrels  with  the  tin  ftone  :  the  fifth  is  for  drawing  the  water 
out  of  the  mine.  The  number  of  miners  who  work  below  ground  are 
90  :  each  man  delivers  25  barrels  of  this  ftone  per  week,  and  receives 
iomething  lefs  than  half  a  crown  wages.  They  have  different  inven¬ 
tions  in  the  mine  for  fplitting  the  rock,  but  the  mo  ft  effectual  one  is 
burfting  it  with  gunpowder.  The  whole  people  employed  in  thefe 
mines  are  about  300.  The  main  body  of  the  mine  is  nearly  700  feet  in 
.diameter,  and  from  this  go  feveral  E  and  W.  for  fo  the  mineral  runs.. 
The  broadeft  of  thefe  ways  is  about  2  feet,  and  the  mineral  in  thefe 
veins  is  richer  than  what  is  found  in  the  main  body  of  the  work,  whofe 
greateft  depth  is  650  feet.  The  tin-done  is  firft  burnt  in  kilns,  which  they 
fay  betters  the  tin  confiderably,  and  makes  it  much  more  eafy  to  ftamp. 
After  this  preparation  it  is  brought  to  the  damp-mills,  where  by  damp¬ 
ing  it  becomes  like  grey  river  fand,  which  they  wafh  and  feparate  the 
tin  from  in  the  following  manner.  They  throw  it  by  fhovels-full  into 
bafons  where  there  paffes  a  current  of  water,  and  by  keeping  of  it  ftir- 
ring  it  runs  over  by  a  broad  conduit  defcending  by  fteps,  which  are  co¬ 
vered  with  coarfe  linen  cloth  *,  and  by  this  operation  the  fand  is  wafhed 
away,  and  the  tin  remains  on  the  cloth  in  form  of  a  black  fcaly  powder, 
and  dried  is  fit  for  melting.  One  hundred  weight  of  the  done  gives 
only  §iii  of  tin  ;  and  150  tfe.  of  the  clean-wafhed  tin-mineral  give  140 
fts.  of  tin.  There  are  ten  melting-ovens^  each  whereof  can  melt  9  or 
10  hundred  weight  in  24  hours ;  the  breadth  of  thefe  ovens  within- fide 
is  8  or  nine  inches,  and  from  10  to  12  feet  long,  blown  by  two  pair  of 
bellows.  The  proportion  of  charcoal  to  the  metal  is  near  an  equal 
weight.  They  are  thrown  into  the  oven  by  degrees,,  alternately  : 
the  refiduum  they  melt  three  times  over,  which  always  yields  new  me¬ 
tal.  They  make  here  about  800  centers  per  annum.,  which  is  fold  from 
53  t0  56-  imperial*  gouldens  per  center.  They  find  fometimes  the  black 
and  fometimes  the  white  cryftal  mineral  in  nefts,  or  dufters  :  the  fian~ 
num  poledron  nigrum  is  a  very  pure  and  rich  tin  ore  :  they  fay  the  white 
is  rich  alfo,  but  ’tis  fo  hard  and  difficult  to  melt,  that  the  tin.  is  burnt, 
to  an  afh  before  it  can  be  brought  to  fufion. 

Near  Geffries \  in  Bareith ,  they  boil  vitriol.  The  mineral  from  which 
they  make  it,  is  a  black  fchifiusy  fome  of  it  too  is  brown.  It  has  feve¬ 
ral  fmall  veins  of  pyrites  in  it.  When  firft  taken  out  of  the  pits  it  has 
no  tafte,  but  after  it  has  been  expofed  fome  time  to  the  weather,  and 
begins  to  moulder,  it  acquires  a  very  ftiarp  tafte.  It  is  laid  in  great 
heaps,,  under  which  there  are  cifterns  for  receiving  the  water  that  runs 
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from  it  after  rain,  or  that  they  pump  upon  it  when  the  weather  is  dry. 
This  water  is  conveyed  by  conduits  into  the  boiling- houfe,  where  there 
are  two  leaden  kettles,  in  which  it  is  boiled  to  a  (trong  lee,  and  then 
let  off  into  receivers  where  it  (hoots.  Thefe  two  kettles  make  from  8 
to  9  hundred  weight  per  week,  which  is  all  wrought  by  two  fervants : 
it  not  having  been  found  ncceffary  to  add  any  new  mineral  to  the  heaps 
thefe  15  years  pad,  as  they  affured  me.  But  as  the  quantity  of  the 
mineral  confumed  in  that  time  is  not  known,  it  is  impoffible  to  deter¬ 
mine  how  much  of  this  fait  has  been  fupplied  by  the  air.  They  only 
add  to  the  quantity  half  an  hundred  weight  of  iron,  which  is  confumed 
in  the  kettles  every  week,  and  makes  it  fhoot  into  copperas ;  but  in 
place  of  this,  if  they  add  copper,  it  makes  blue  vitriol.  Formerly  they 
made  alum  here  likewife  from  the  fame  lee,  only  indead  of  iron  or 
copper  they  added  pot-afh  and  urine  :  but  the  expence  of  the  firff,  and 
the  difficulty  of  getting  the  other  in  diffident  quantity,  has  made  them 
leave  off  making  alum  here  for  fome  years  paff. 

III.  An  account  of  the  fever al  quantities  of  fediment  which  were  found  in 
a  pound  averdupois  of  the  following  purging  waters,  evaporated  away 
to  drynefs ,  in  Florence  flafks ,  cut  to  a  wide  mouth  *  viz. 


Grains 


1.  Marybon-fi elds  near  London - -  — » 

2.  Peterftreet  Brewhoufe ,  JVeftminfter  -  - - 

3.  Ebfhetm  -  - - -  - - —  . - 

4.  Scarborough  - - — *■  -  - - 

And  it  was  found  nearly  the  fame  by  Dr  S haw  and  Dr  Short :  a 
little  more  or  lefs,  according  to  the  wetnefs  or  drynefs  of  the  fea- 
fons  Tr_  of  this  in  calcarious  matter ;  the  reft,  moftly  what  is 
called  nitrous  lalts,  on  account  of  the  oblong  cryftals  which  it 
(hoots  into. 


24 

27 

34 

40 


5.  P°g  and  Buck ,  Lambeth  -  - - - 

6.  Kilburn ,  four  miles  from  London ,  in  the  way  to  Edgware 

7.  Athlon  — _ —  — .  _ _ 

8.  Cheltenham ,  Gloucefterfhire  - — -  * - 

Dr  Short  found  the  following  proportions  in  Cheltenham  water  ; 
viz. 


40  \ 

43 

44 
60 


Sept  1738.  calcarious  fediment  -  -  -rAs-of  74 

Bee.  1738.  -  - —  -  -jH  of  42 

•M'  1 739-.  — -  —  t't  of  70 

Fie  fays  it  is  the  bed  and  (Irongeft  nitro-calcarious  water  in  Eng - 
land.}  very  bitter,  having  only  a  little  fubtil  impalpable  earth 
mixed  with  it’s  fait. 

9*  CobhamWell^  a  mile  fouth  of  Church  Cobhamy  Surrey ,  once  68 

grains,  another  time  60  grains  -  —  - —  68 

50,  Jejfofs  Well ,  on  Stoke  Common ,  in  Mr  Vincent's  manor,  about 

three 
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three  miles  S.  o  l  Claremont  ^Surrey  ^  Sept,  n,  1749.  after  long 
dry  weather,  82  grains  in  a  pound  of  the  furface-water  82 

October  16,  after  a  confiderabie  quantity  of  rain,  the  furface- water 
yielded  but  60  grains.  Nov.  21,  the  lurface-water  yielded  65 
grains. 

This  great  inequality  of  the  ftrength  of  the  furface-water  put  me 
upon  trying  whether  the  water  at  the  bottom  of  the  well,  near  the 
fprings,  were  ftronger  than  the  furface-water.  And  in  order  to  this,, 
l  procured,  Dec.  11.  a  bottle  of  the  water  near  the  bottom,  which  was 
ten  feet  below  the  furface  of  the  water  j  which  was  done  by  tying  an 
empty  bottle  to  the  end  of  a  long  pole,  with  a  line  fixed  to  the  cork,, 
to  pull  it  out  when  at  the  bottom,  for  the  water  to  fill  it :  and  I  had  at., 
the  fame  time  another  bottle  full  of  the  furface-water.  The  lower  wa¬ 
ter  yielded  82  grains  •,  the  furface  water  but  48  grains  j  and  it  was  the 
fame  upon  a  fecond  evaporation  of  thofe  waters.  Hence  we  fee  how 
much  ftronger  the  water  near  the  bottom  is,  than  at  the  furface  ;  even 
when  the  preceding  rains  have  been  but  moderate  *,  for  they  had  not  as 
yet  been  fufficient  to  raife  the  fprings  in  this  country  much.  Hence  we 
fee  that  the  ftronger  lower  water  may  eaftly  be  come  at  by  means  of  a 
pump  ;  as  alfo,  that  the  upper  land-fprings,  foon  after  rains,  make  the 
water  near  the  furface  weaker  :  but,  in  long  dry  weather,  when  there 
are  no  land-fprings,  the  furface-water,  and  that  at  the  bottom,  are  near¬ 
ly  of  an  equal  ftrength  :  for  it  requires  time  for  the  faline  mineral  vir¬ 
tue  to  be  equally  diffufed  through  a  mafs  of  that  depth  of  water,  whole 
upper  part  is  incefiantly  weakened  by  a  land-fpring  of  freih  water. 

Hence  we  fee  how  advifeable  it  is,  in  -order  to  keep  out  the  land- 
fprings,  to  dig  a  narrow  trench  fome  feet  depth,  round  the  well,.  to  be 
filled  with  ftiff  clay  well  rammed. 

The  mineral  virtue  in  this  water  feems  to  be  much  like  that  of  Chel¬ 
tenham* r  in  it5s  fhooting  into  very  bitter,,  regular,  oblong  cryftals,  which 
are,  on  that  account,  called  nitrous  though  they  are  not  a  true  nitre  ; 
for  neither  thefe,  nor  thofe  of  Cheltenham ,  will  deflagrate  or  ftafti  in 
touch-paper,  nor  on  burning  charcoal,  as  true  nitre  will  do  j  fome  of 
which  ftill  retain  their  form  and  firmnefs  for  17  months  fince  they  were 
cryftallized  ;  whereas  the  cryftallized  falts  of  feveral  other  purging 
waters  have  crumbled,  and  in  a  great  meafure  wafted,  away  in  much 
lefs  time  :  a  greater  proportion  of  the  falts  of  JeJfop' s  Well,  fhoot  into- 
oblong  cryftals  than  thofe  of  Cheltenham  ;  and  it’s  water  alfo  gives  a 
ftronger  green  tindlure,  with  violet-flowers.  The  purging  quality  re¬ 
fid  e>  chiefly  in  thefe  cryftalline  falts,  and  a  filial]  proportion  of  common 
fait ;  fome  of  which  there  is  in  all  thefe  mineral  waters. 

The  proportion  alfo  of  it’s  earthy  calcarious  matter,  is  but  part 
of  it ;  which,  like  that  of  Cheltenham ,  is  but  little,  in  comparifon  oi 
the  much  g> eater  quantity  of  it  in  other  purging  waters :  it  is  alfo  foft 

and- 
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and  impalpable,  like  that  of  Cheltenham ,  and  not  harfh  and  coarfe,  as 
it  is  in  fome  other  purging  waters. 

And  as  the  quantity  of  purging  fait  in  this  water  is  coniiderably 
greater  than  in  any  other,  fo  it  is  found  by  experience,  that,  propor- 
tionably,  a  lefs  quantity  of  it  fuffices,  which  makes  it  fit  the  better  on 
the  flomach,  It  is  alfo  obferved  to  exhilarate  thofe  who  take  it. 

It  was  obfervable  of  the  fediment  of  feveral  of  thefe  waters,  that, 
when  dried,  and  while  hot,  there  afcended  plenty  of  invifible  volatile 
fait  fumes,  fo  pungent  that  the  nofe  could  not  bear  them.  Hence  we 
may  reafonably  conclude,  that  the  waters  which  abound  moll  with 
purging  falts,  fuch  as  thofe  of  JeJfof  s  Welly  fhould  be  proportionably 
preferable  to  weaker  waters,  which  are  (lengthened  by  boiling  half 
away  •,  whereby  not  only  the  more  fubtil  a&ive  parts  are  evaporated  ; 
and  thofe  that  are  left  are  decompounded,  and  formed  into  new  grolfer 
combinations  ;  as  are  alfo  the  caicarious  particles,  which  are  fo  line  as 
to  pafs  the  filter  before  evaporation,  but  not  after  it.  This  was  the 
reafon  which  induced  me  to  examine,  by  various  repeated  trials,  and  to 
give  an  account  of  the  fuperior  ftrength  of  JeJfof  s  Well  water,  above 
all  others  that  1  have  examined  or  heard  of. 

When  JeJfof  s  Well  was  cleaned.  Off.  16.  1749.  after  a  confiderable 
quantity  of  rain,  after  about  half  a  foot  depth  of  black  muddy  filth  was 
taken  out,  then  the  natural  fat  fandy-colour’d  clay-bottom  appear’d  ; 
thro’  feveral  parts  of  which  the  water  ouzed  up  at  the  rate  of  160  gal¬ 
lons  in  24  hours. 

The  water  which  then  came  frefli  from  the  fpring  gave  a  weak  blufh 
with  galls  ^  but  when  put  into  bottles  it  did  not  do  fo  next  day  ;  a  fign 
that  there  is  fome  degree  of  fteel  in  it. 

It  was  very  obfervable,  that  the  man  who  flood  about  3  hours  bare¬ 
legged  in  this  well-water  to  clean  it,  was  purged  fo  feverely  for  a  week, 
that  he  faid  he  would  not  venture,  on  any  account,  thus  to  clean  the 
well  again.  And  it  was  the  fame  with  another  man,  who  cleaned  the 
fame  well  about  12  years  fmce.  And  I  am  credibly  informed  by  a 
merchant,  that,  being  in  a  warehoufe  in  Egypt  to  fee  Jenna  bailed  up, 
it  had  the  like  purgative  effedl  on  him. 

In  order  to  get  a  fatisfadlory  account  of  the  efficacy  of  thefe  waters.* 
I  defired  Dr  Adee  of  Guilford ,  who  has  long  prefcribed  them  to  his  pa¬ 
tients,  to  give  me  his  opinion  of  them  *  which  he  has  done  in  the  fol¬ 
lowing  letter  *  viz. 

S  1  R,  Guilford,  March  14,  1 749. 

1HAVE  found  very  advantageous  and  uncommon  efFedls  from  the 
ufe  of  the  waters  of  JeJfof  s  Well.  Some  of  my  patients  who  have 
drank  them  fleadily  and  cautioufly  have  been  cured  of  obflinate  fcurvies. 
As  I  had  a  long  time  ago  reafon  to  think  there  was  a  fine  volatile  fpirit 
In  them,  I  therefore  obliged  fome  to  drink  them  for  a  courfe  of  time  at 
the  well  as  an  alterative,  with  very  happy  confequences»  When  I  have 

ordered 
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ordered  them  as  a  purge,  they  have  worked  very  fmartly,  but  have 
not  difpirited.  I  am  glad  to  have  it  in  my  power  to  confirm  your  fenti- 
rnents  by  my  own  oblervations  •,  and  am  fatis fied  thefe  waters,  if  con- 
tinued  a  proper  time,  and  taken  in  a  proper  manner,  may  be  rendered 
very  beneficial  to  mankind,  according  to  the  belt  opinion  that  I  can 
form. 
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IV.  No  accounts  of  the  flux  and  reflux  of  the  fea  were  fatisfa&ory,  The fate  of 
till  Sir  L  Newton's  penetrating  genius  deduced  their  true  caufe  from the  ticies  in 
the  laws  of  gravitation.  His  principles  carried  fuch  conviction  along  ^Murdoch 
with  them,  and  gave  fuch  an  eafy  folution  of  fome  of  the  moft  remark-  Mackenzie, 
able  phenomena ,  that  mankind  leemed  to  imagine  a  thorough  know- N°.  492.  p. 
ledge  of  the  tides  might  be  obtained  from  an  attentive  confideration  of  *49-  Apr.  &c. 
the  principles  he  had  eflablifhed,  without  the  trouble  of  further  obfer-  JJ49;  Read 
vations  *,  but,  as  he,  and  all  Philofophefs  fince  his  time,  have  con-'  ayA-‘/49’ 
fidered  only,  or  principally,  the  influence  of  the  moon  in  elevating  or 
deprefling  the  tides  ;  their  feveral  directions,  velocities,  and  other  affec¬ 
tions,  refulting  from  the  influence  of  land,  fhoals,  and  winds,  remain 
ftill  as  inexplicable,  and  as  little  known  as  ever. 

As  a  diftindt  knowledge  of  thefe  things  is  not  only  conducive  to  the 
advancement  of  fcience,  but  would  greatly  contribute  to  a  convenient 
and  fafe  navigation,  it  may  not  be  unacceptable  to  communicate  fuch 
remarks  on  the  tides  about  the  Orkney  iflands,  as  came  under  my  ob- 
fervation,  while  I  was  employed  in  furveying  and  navigating  that  and 
other  adjacent  places  ^  hoping  it  may  incite  others  to  explore  the  various 
motions  of  that  element,  on  which  fuch  a  confiderable  part  of  the  world 
are  daily  employed,  in  a  more  extenfive  and  accurate  manner  than  has 
yet  been  done. 

From  fome  obfervations  on  the  tides  in  Orkney ,  I  incline  to  think  the 
water  begins  to  rife  and  fall  fooner  near  the  fhore  than  at  a  diftance 
from  it. 

When  fpring-tide  is  at  it’s  greateft  altitude,  or  depreflion,  the  water 
continues  in  a  quiefcent  (late  near  half  an  hour  :  neap-tides  continue  fo 
about  an  hour  and  a  half. 

The  motion  of  the  water,  both  in  afcent,  defcent,  and  progrefiion, 
is  accelerated  from  the  firfb  to  the  fourth  hour,  commonly  ;  from  the 
fourth  to  the  laft  hour  it’s  velocity  dimiriiflies.  This,  however,  admits 
of  fome  variation  from  the  influence  of  winds. 

The  greateft  fpring-tides,  and  leaff  neap-tides,  are  commonly  on  the 
third  or  fourth  day,  after  the  fyzygies  and  quadratures  ;  but  in  this  alfo 
the  winds  have  a  confiderable  influence  •,  W.  and  S.  W.  winds  making 
the  greateft  floods,  and  leaff  ebbs ;  N,  and  N.  E.  winds,  on  the  con¬ 
trary,  making  the  greateft  ebbs  and  leaft  floods  in  Orkney ,  and  on  the 
North  Coaft  of  Scotland t  When  flood  tide  is  railed  higher  than  ordinary 
by  winds,  the  fubfequent  ebb  is  not  fo  low  as  it  would  have  otherwise 
been.  When  a  high  flood  is  raifed  by  the  moon,  the  fucceeding  ebb  is 
proportionally  low. 
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Ordinary  fpring-tides  rife  8  feet  perpendicular,  ordinary  neap-tides 
g  i .  extraordinary  high  fpring-tides  rife  14  feet-,  extraordinary  low, 
only  5  5  extraordinary  high  neap-tides  rife  above  6  feet;  extraordinary 
fmall  neap-tides  not  above  2.  Low- water  neap-tide,  at  a  mean,  I  judge 
is  about  3  feet  above  low-water  fpring-tide,  and  high-water  fpring-tide 
about  3  feet  above  high-water  neap-tide :  yet  the  rife  and  fall  vary  fo 
much,  that  it  would  require  a  longer  courfe  of  obfervations  than  I  have 
had  opportunity  of  making,  to  determine  what  is  molt  frequent  in  this 
cafe. 


When  a  flream  of  tide  is  interrupted  by  land,  or  rocks,  or  is  con¬ 
fined  within  a  chanel,  or  long  arm  of  the  fea  growing  uniformly  nar¬ 
rower,  the  water  will  rife  higher  there  than  in  neighbouring  places, 
where  it  is  not  fo  affe&ed.  If  the  chanel,  or  arm  of  the  fea,  has  feveral 
windings,  or  reaches,  as  they  are  called  in  the  Thames,  the  fuperior  ele¬ 
vation  will  not  be  fo  confiderable. 

The  following  obfervations  of  the  rifing  and  falling  of  the  water* 
were  made  in  the  day-time,  in  the  bay  of  Kirkwall ,  anno  1748. 

Auguft  8.  Wind.  W.  a  breeze. 

Laft  quarter  4th  day. 

Moon’s  apogee  diftant  240. 

Moon’s  declination  270  N. 

Moon  bearing  at  firft  W.  by  N. 


The  water  rofe  c 
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New  moon  3d  day. 

Moon’s  apparent  diftance  65°. 
Moon’s  declination  70  S. 
Moon  bearing  S.  S.  E. 
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Auguft  23.  Wind  W.  almoft  calm. 
Firft  quarter,  3d  day. 

Moon’s  perigee  diftant  130, 
Moon’s  declination  250  S. 
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Aug .  29.  wind  S.  b  W.  breeze  at  firft,  afterwards  calm. 
Full  moon  3d  day. 

Moon’s  perigee  dift.  68°. 

Moon’s  declination  6°  N. 

Moon  bearing  N.  N.  W. 
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Aug .  27.  Wind  W.  S.  W.  a  fmall  breeze,  the  day  of  full  rnoon, 
moon’s  perigee  diftance  36°,  decl.  40  S.  bearing  N.  N.  W.  the  water 
fell  in  all  8  feet  4  inches  perpendicular. 

Aug.  30.  calm,  4th  day  after  full  moon,  perigee  diftance  8o°,  decl. 
1 30  N.  moon  bearing  N.  b  W.  the  water  rofe  8  feet  3  inches. 

Sept.  3.  Wind  S.  W.  a  fmall  breeze,  firft  day  of  the  laft  quarter, 
apogee  dift.  50°.  decl.  270.  N.  moon  bearing  W.  the  water  rofe  6  feet 
1  inch.  v 

Sept.  6.  Wind  E.  a  fmall,  breeze,  4th  day  of  the  laft  quarter,  apo¬ 
gee  dift.  1 50.  decl.  210  N.  moon  bearing  W.  the  water  rofe  3  feet 
9  inches. 

Sept.  1 5.  Wind  S.  a  moderate  breeze,  5th  day  after  new  moon, 
perigee  dift.  8o°.  decl.  240  S.  moon  bearing  S.  by  E.  the  water  fell  5 
feet  9  inches. 
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To  afcertain  all  the  varieties  in  the  riling  and  falling  of  the  water* 
the  obfervations  ought  to  have  been  continued  much  longer,  the  night- 
tides  as  well  as  day-tides  obferved  ;  alfo  the  exadf  times  of  the  begin¬ 
ning  and  ending  of  each,  the  ftrength  of  the  wind  and  weight  of  the 
atmofphere  by  a  barometer.  . 

The  foregoing  articles  relate  to  the  rifing  and  falling  of  the  water  ; 
the  following  to  the  various  motions  of  the  ftream,  and  their  confe- 
quences.  . 

On  the  coaft  of  Orkney r?  and  Fair  ifie  of  Shetland ,  the  body  of  the 
food  comes  from  the  north- weft  ;  on  the  eaft  and  weft  coafts  of  Lewis , 
one  of  the  weftern  ifles  of  Scotland ,  it  comes  from  the  fouth. 

A  league  or  two  off  the,  coaft,  the  ftrength  of  the  ftream  is  fcarce 
fenfible,  except  yvhen  jt  is  confined  by  land,  or  near  rocks  or  fhoals. 

When  the  tide  begins  to  rife  or  fall  on  the  fhore,  about  that  fame 
time  the  ftream  near  the  fhore  begins  to  turn  or  reverfe  it’s  diredtion, 
a  few  irregularities  excepted. 

The  ftream  of  tide  changes  it’s  direction  fooner  near  land  than  at  a 
diftance  from  it;  infomuch  that,  in  a  place  two  or  three  miles  from 
land,  the  turning  of  the  tide  is  two  hours,  or  more,  later  than  on  the 
adjacent  fhore :  at  intermediate  diftances  the  ftream  turns  at  interme¬ 
diate  times.  Hence  a  veffel  may  find  a  favourable  tide  near  land,  while 
it  would  be  againft  her  a  mile  or  two  from  it ;  and  the  contrary. 

During  the  continuance  of  flood,  the  ftream  varies  it’s  direction  gra¬ 
dually  from  the  E.  toward  the  S.  and  the  ftream  of  ebb  from  the  W. 
towards  the  N  :  that  is,  if  the  ftream,  when  it  becomes  firft  fenfible,: 
runs  E.  at  th,e  latter  end  of  the  tide  it  will  run  S.  if  the  proximity  of 
land  or  fhoals  does  not  hinder  this  change  of  diredfion. 

The  greateft:  velocity  of  fpring-tide  in  Orkney ,  in  the  chanels  where  it 
runs  quickeft,  is”  about  9  miles  an  hour:  the  greateft  velocity  of  neap- 
tide  is  about  one  third  or  fourth  of  fpring-tide.  The  tides  are  moft 
rapid  commonly  between  the  third  and  fourth  hour.  Spring-tides  ac¬ 
quire  a  conflderable  degree  of  ftrength  in  lels  than  one  hour  after  their 
quiefcent  ftate  begins  5  neap-tides  are  hardly  fenfible  in  two  hours 
after. 

In  ftmilar  {freights  or  chanels,  lying  in  the  fame  direction,  and  fup- 
plied  from  the  fame  part  of  the  ocean,  the  velocity  of  the  ftreams  will 
be  in  the  diredt  ratio  of  the  breadth  of  the  inlets,  and  the  inverfe  of  the 
outlets. 

If  a  found,  or  {freight  between  two  iflands,  or  continents,  lies  in  the 
direction  of  the  main  body  of  the  tide,  the  velocity  of  the  ftream  in  that 
{freight  wiil  be  greater  (all  other  things  alike)  than  in  any  other  adjacent 
one,  not  lying  in  that  fame  direction. 

If  an  ifland  lies  diredfly  in  the  tide- way,  the  ftream  will  divide,  or 
fplit,  before  it  reaches  the  ifland,  into  two  branches,  one  of  which  will 
run  toward  one  fide  or  end  of  the  ifland,  and  the  other  ,  toward  the  other 
end  of  it;  and,  in  pafting  by,  will  be  reflected  a  little  from  the  land, 
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Hence  a  veffel,  in  a  calm,  carried  along  with  a  drong  dream  of  tide,  is 
in  no  danger  of  touching  an  ifiand,  or  vifible  rock,  if  the  water  is  deep 
enough  near  them. 

If  the  tide  runs  dronger,  or  more  obliquely,  by  one  end  of  an  ifiand 
than  the  other,  from  the  dronged  dream,  and  from  the  mod  oblique, 
there  will  be  a  languid  current  toward  the  other  •,  that  is,  the  tide,  along 
that  fide  of  the  ifiand,  will  fet  longer  one  way  than  the  other. 

If  a  drong  dream  of  tide  runs  acrofs  the  mouth  of  a  bay  that  does  not 
reach  far  into  the  land  ;  within  that  bay  there  will  be  a  flow  dream  fet-* 
ting  the  contrary  way.  Or,  if  a  drong  dream  fets  direddy,  or  nearly 
fo,  along  the  extremity  of  a  point,  or  promontory,  that  dretches  drait 
out  from  the  coad,  between  this  dream  (before  it  reaches  the  point) 
and  the  coad,  there  will  be  a  languid  current  with  a  contrary  direction,. 
By  attending  to  this,  one  veffel  may  keep  her  courfe,  or  gain  a  port, 
while  another  is  carried  away  with  the  tide. 

If  a  fmall  ifiand  lies  thwart  a  tide-way,  that  part  of  the  dream  which 
runs  along  one  end  of  it,  will  join  what  runs  along  the  other,  at  fome 
didance  beyond  the  ifiand,  inclofing  between  them  a  curved  fpace,  with¬ 
in  which  there  will  either  be  no  fenfible  current,  or  a  flow  one,  contrary 
to  the  other  dreams.  The  counter  current,  in  the  middle  of  this  almoft 
dagnant  fpace,  or  eddy,  when  it  gets  near  the  ifiand,  fplits  in  two  ;  one 
branch  of  which  runs  towards  one  extremity  of  the  ifiand,  the  other  to¬ 
wards  it’s  other  extremity  ;  where  meeting  the  dronger  dired  dreams,- 
that  form  the  eddy,  are  by  them  again  carried  towards  it’s  vertex, 

Thefe  eddies  may  be  of  great  fervice  to  fhips  or  boats,  by  fheltering 
them: from  a  rapid  dream,  or  even  carrying  them  againd  it;  or  may 
enable  them  to  crofs  it  with  more  advantage,  according  to  the  different 
places  to  which  they  are  bound.  The  oppofltion  of  the  contrary  tides 
bounding  the  eddy,  makes  that  part  of  the  fea  rougher  in  blowing 
weather,  and  of  a  darker  colour  in  calms,,  than  the  red,  by  which  the 
limits  and  diredion  of  thefe  eddies  are  always  didinguifhed. 

The  collifion  of  the  oppoflte  and  oblique  dreams,  near  the  ends  of  the 
ifiand,  will  excite  a  circular  motion  in  the  water,  and,  if  the  celerity  of 
the  tide  is  conflderable,  will  occaflon  whirlpools,  or  cavities  in  the  fea, 
in  form  of  an  inverted  bell,  wide  at  the  mouth,  or  at  the  furface  of  the 
fea,  and  growing  gradually  narrower  toward  the  bottom  :  their  width 
and  depth  are  in  proportion  to  the  rapidity  of  the  dreams  that  caufe 
them,  and  are  fometimes  fo  large  as  to  be  dangerous.  Thofe  in  Pet- 
land  Firth ,  near  the  iflands  Stroma  and  Sworn ,  may,  with  fpring-tide, 
turn  any  veffel  quite  round,  but  are  never  fo  large  as  to  endanger  one 
otherways :  there  have  been  in  dances,  however,  of  fmall  boats  drop¬ 
ping  into,  and  being  fwallowed  up  by  them.  The  hiatus ,  or  cavity,  is 
larged  when  it  is  fird  formed,  and  is  carried  along  with  the  dream,  di- 
minifhing  gradually  in  dimenfions  as  it  goes,  until  it  quite  difappears. 
The  fudtion,  or  fpiral  motion  communicated  to  the  water,  does  not 
feem  to  extend  far  beyond  the  hiatus,  I  paffed,  in  a  boat,  within  20 

yards- 
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yards  of  one,  without  being  fenfible  of  any  attra&ion  %  but  indeed  it 
was  toward  the  latter  end  of  the  tide,  when  it’s  ftrength  was  much 
abated  :  the  diameter  of  the  cavity,  at  that  time,  I  judged  to  be  between 
2  and  3  feet.  When  fifhermen  are  aware  of  their  approach  toward  a 
whirlpool,  or  well,  as  it  is  called  in  Orkney ,  and  have  time  to  throw  an 
oar,  or  any  other  bulky  body  into  it  before  they  are  too  near,  the  fpiral 
motion  is  interrupted,  and  the  continuity  of  the  water  broke ;  which, 
rufhing  in  on  all  fides,  immediately  fills  up  the  cavity,  and  enables  them 
to  go  over  it  fafe.  Hence  in  blowing  weather,  or  when  .there  is  a  break¬ 
ing  fea,  tho’  there  may  be  a  circular  motion  in  the  water,  there  can  be 


£hceries  con¬ 
cerning  the 
tides  in  a 
lar$re  ocean  ; 
which,  if  re¬ 
joiced  from 
ohfercation , 
would  render 
the  theory 
more  perfect. 
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no  cavity. 

When  there  is  a  fteep  funk  rock  near  the  concourfe  of  fuch  ftrong 
tides,  and  not  very  deep  below  the  furface,  a  mod:  amazing  phenomenon 
will  happen  :  for,  the  ftream  being  interrupted  in  it’s  courfe,  and  falling 
fuddenly  over  the  rock,  is  refle&ed  from  the  bottom  upwards,  fwelling 
and  bubbling  on  the  furface  like  boiling  water,  and  carrying  fand,  (hells, 
fifhes,  or  other  loofe  bodies  along  with  it ;  which,  with  boats,  or  what¬ 
ever  elfe  is  near,  are  driven  with  great  force  from  the  center  all  around 
toward  the  circumference,  upon  which,  a  gyration  of  the  water  enfuing, 
a  whirlpool  begins,  which  is  carried  along  with  the  ftream,  as  was  faid 
above,  leflening  gradually  till  it  is  quite  extinguifhed  :  in  a  little  time  a 
new  eruption  and  ebullition,  like  the  former,  begins,  which  proceeds  in 
the  fame  manner,  till  the  fwiftnefs  of  the  ftream  abates,  or  the  tide 
rifes  or  falls  too  much  above  the  rock. 

1.  Since  the  attraction  of  the  moon  raifes  the  water  directly  below 
her,  by  diminifhing  it’s  gravity  toward  the  earth’s  center,  and,  at  that 
very  fame  time,  deprefles  it  at  a  quadrant’s  diftance,  by  augmenting  the 
gravity  there,  fo  that  the  fuperior  altitude  of  one  part  of  the  ocean  is 
immediately  balanced  by  the  fuperior  gravitation  of  another ;  do  not, 
therefore,  the  tides  in  the  ocean  rife  and  fall  without  any  progreftive 
motion,  or  fenfible  velocity  ?  And  do  not  all  currents,  or  ftreams  of 
tide  (not  caufed  by  winds)  proceed  from  the  interruption  which  land,  or 
(lioals,  give  to  the  undulatory  motion  which  muft  accompany  the  per¬ 
pendicular  afcent  or  defcent  of  the  fluids  ? 

2.  Is  it  agreeable  to  obfervation,  that  the  power  of  the  fun  and  moon 
together,  raifes  the  tides  within  the  tropics  about  14  feet,  as  Newton , 
Halley ,  and  Maclaurin  fuppofe  ?  And  how  high  are  the  tides  found  to 
rife  in  parts  of  the  ocean  of  a  greater  latitude  ?  If  the  water  does  not 
rife  and  fall  fo  much  within  the  tropics,  as  in  places  more  diftant  from 
the  equator,  what  hinders  the  greater  power  to  have  a  greater  efifeeft  ? 
For  the  moon  muft  a£t  with  greateft  force  on  thofe  parts  to  which  fhe  is 
vertical. 


3.  If  the  times  of  high  and  low  water  depend  on  the  moon’s  appulfe 
to  the  meridian,  is  it  not  high  or  low  water  in  all  parts  of  the  ocean, 
under  the  fame  meridian,  about  the  fame  time  ?  And  is  the  difference 

(  of 


An  irregular  Tide  in  the  River  Forth.  5^3 

of  the  times,  in  places  under  different  meridians,  in  any  certain  propor¬ 
tion  to  their  difference  of  longitude  ? 

4.  Since  the  power  of  the  moon  to  raife  the  tide  in  any  place  is  great- 
efl;  when  fhe  is  neareft  the  zenith,  it  is  agreeable  both  to  obfervation 
and  theory,  that  the  water  rifes  and  falls  more  when  fhe  is  above,  than 
when  below  the  horizons  of  places  on  the  fame  fide  of  the  equator  with 
her  ;  and  the  contrary  :  are  not  the  tides  alfo  of  longer  duration  in  that 
cafe  ?  Since  a  greater  portion  of  the  hemifpheroid,  into  which  the  fea 
is  formed  by  the  moon’s  attra&ion,  is  then  above  the  horizons  of  thefe 
places,  than  is  below  them.  If  this  is  found  to  be  fad,  it  will  alfo  be 
found,  that  the  duration  in  different  places  (other  things  alike)  will  be 
in  fome  meafure  proportional  to  their  latitudes,  and  the  declination  of 
the  moon. 

5.  In  an  oblique  fphere,  all  azimuth  circles  cut  the  equator  and  it’s 
parallels  obliquely  ;  and  therefore  the  moon  muft  come  fooner  to,  or 
from,  a  given  azimuth,  with  one  declination  than  with  another.  In 
fome  latitudes  this  difference  will  amount  to  feveral  hours.  Is  it  not 
then  a  falfe  rule  to  judge  of  the  times  of  high  or  low  water  by  the  moon’s 
azimuth,  or  to  fignify  one  by  the  other,  as  is  the  cuftom  of  failors  ? 

V.  There  are  in  this  river,  at  ebbing  and  flowing,  certain  irregular  An  irregular 
motions,  not  to  be  found  in  any  other  river  in  Scotland ,  perhaps  in  tide  in  tb* 
Great  Britain ,  or  even  in  all  Europe ,  called  by  the  common  people  be-  pj/trh  °{ , 
twixt  the  villages  of  Alloa  and  Culrofs ,  Leakies,  which  name  I  fhall  Mr  Edward 
likewife  make  ufe  of,  for  want  of  a  better.  This  leaky  is  this :  when  Wright.  N°. 
the  river  is  flowing,  before  high  water,  it  intermits  and  ebbs  for  a  confi-  495-  p-  412. 
derable  time,  after  which  it  refumes  it’s  former  courfe,  and  flows  till 
high  water  ;  and,  vice  verfa ,  in  the  ebbing,  before  low  water,  the  ™  ^ 

river  flows  again  for  fome  time,  and  then  ebbs  till  low  water.  The  '  75 

leaky  begins  at  a  place  called  Queen's  Ferry \  feven  miles  above  Leith , 
at  neap  tide,  and  low  water,  and  goes  to  the  houfe  of  Maner ,  which  is 
about  25  miles  above  Queen's  Ferry ,  which  is  to  be  underffood  by  wa¬ 
ter;  for  in  this  river,  from  a  little  above  Alloa  to  Stirlings  there  are 
fuch  a  prodigious  number  of  turnings  and  windings,  that  though  it  be 
but  4  miles  betwixt  thefe  two  places  by  land,  yet  it  is  24  by  water. 

This  I  take  notice  of  rather,  as  \  take  thefe  windings  to  be  the  caufe  of 
the  leakies.  At  neap  tide  and  high  water,  as  alfo  at  fpring-tide  and  low 
water,  the  leaky  reaches  as  far  as  the  fea  fills,  which  is  to  the  groves 
of  Craigforth ,  19  miles  above  Maner  houfe,  and  three  above  the  town 
of  Stirling .  At  Queen's  Ferry  there  are  no  leakies  at  neaps  and  fprings 
at  high  water,  nor  in  the  latter  at  low  water  ;  they  begin  betwixt  Bur - 
rowftownefsy  a  village  about  7  miles  above  Queen' s  Ferry ,  and  the  mouth 
of  a  rivulet  called  Carron ,  five  or  fix  miles  further  up  the  river  than 
Burrowjtownefs .  What  is  very  remarkable,  in  the  very  loweft  neaps  the 
leaky,  after  it  has  ebbed  for  fome  time,  before  high  water,  makes  up 
again,  and  will  be  two  feet  higher  than  the  main  tide,  In  the  begin- 
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rang  of  the  fpring-tides,  it  does  not  rife  fo  high  by  a  foot :  at  the  dying 
of  the  dream,  it  is  often  two  feet  higher  than  the  main  tide,  which  is 
to  be  underftood,  before  high  water,  when  the  leaky  makes  up  again. 
At  neap  tide  and  low  water  it  will  ebb  two  hours,  and  fill  as  much,  and 
at  full  water  ebb  an  hour,  and  fill  another. 

It  is  likewife  to  be  remarked,  that  at  change  of  the  moon,  at  low 
water,  the  leaky  will  continue  two  hours,  the  beginning  of  the  tide  for 
that  time,  which  then  Hands,  and  does  not  ebb  till  flood  (the  beginning 
of  the  flowing),  and  at  full  water,  will  ebb  and  flow  an  hour  or  more. 

It  is  obfervable,  that  at  full  moon,  there  are  no  leakies,  either  at 
high  or  low  water,  in  the  fpring  tides  which  are  at  that  time,  but  in  the 
neaps  which  follow  them,  thefe  motions  are  obfervable,  as  before  de¬ 
leri  bed  ;  as  alfo  in  the  fpring  tides,  which  happen  upon  the  change  of 
the  moon,  called  by  the  commonalty,  the  overloup,  there  are  leakies 
both  at  high  and  low  water.  All  this  is  to  be  underftood,  when  the 
weather  is  ieafonable  ;  for,  otherwife,  thefe  motions  are  not  fo  did 
cernible. 

This  account  I  have  colleded  partly  from  my  own  obfervation,  hav¬ 
ing  paft  a  great  part  of  my  life  at  a  country-feat  near  Alloa ,  where  the 
leakies  are  to  be  feen  in  great  perfection,  and  partly  from  what  I  have 
learned  from  people  living  on  different  parts  of  the  river,  whofe  obfer- 
vations,  as  well  as  my  own,  I  find  exadtly  agree  with  thofe  of  a  learned 
*  relation  of  mine,  who,  near  70  years  ago,  diligently  obferved  and 
inquired  into  the  phenomena  of  this  irregular  tide. 
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VI.  In  order  to  give  you  a  diftinct  anfwer  to  your  queries  in  relation 
to  the  inundation  at  Si  Johns ,  I  took  a  ride  to  the  place  to  fatisfy  my- 
felf  of  the  matter  of  fad,  hecaufe  the  accounts  which  were  given  me 
were  very  different. 

This  remarkable  fall  of  water  happened  at  9  in  the  evening,  in  the 
midft  of  the  moft  terrible  thunder,  and  inceffant  lightning,  ever  known 
in  that  part  in  the  memory  of  the  oldeft  man  living,  the  preceding  af¬ 
ternoon  having  been  extreme  hot  and  fultry.  And  what  feems  very 
uncommon,  and  difficult  to  account  for,  the  inhabitants  of  the  vale,  of 
good  credit,  affirm  to  have  heard  a  ftrange  buzzing  noife  like  that  of  a 
malt-mill,  or  the  found  of  wind  in  the  tops  of  trees,  for  2  hours  toge¬ 
ther,  before  the  clouds  broke. 

I  am  not  fo  much  a  Philofopher  as  to  find  out  what  could  occafion 
fuch  a  vaft  colledion  of  clouds  or  vapours,  particularly  at  that  time 
and  place  •,  but  am  fatisfied  from  the  havock  it  has  made  in  fo  ffiort  a 
time  (for  it  was  all  over  in  lefs  than  2  hours),  that  it  muft  have  far  ex¬ 
ceeded  any  thunder- fhowTer  that  we  have  ever  feen.  Moft  probably  it 
was  a  fpout  or  large  body  of  water,  which,  by  the  rarefaction  of  the  air, 
occafioned  by  that  inceffant  lightning,  broke  all  at  once  upon  the  tops 

*  His  obfervatiors  were  communicated  to  Sir  Robert  Sibbald ,  in  order  to  affiit  him  itv 
compiling  a  Scot  if?  Atlas. 
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oF  thefe  mountains,  and  fo  came  down  in  a  fheet  of  water  upon  the 
valley  below. 

This  little  Valley  of  St  John’s  lies  E.  and  W.  extending  about  3  miles 
In  length,  and  4  a  mile  broad,  clofed  in  on  the  S.  and  N.  fides,  with 
prodigious  high,  fleep,  rocky  mountains  :  thofe  on  the  north  fide,  call¬ 
ed  Legburthet  Fells ,  had  airnofl  the  whole  of  this  cataradl  ;  for  I  do 
not  find  that  any  remarkable  quantity  of  water  was  obferved  from  thofe 
on  the  S.  notwithflanding  the  diflance  from  the  tops  on  each  fide  cannot 
be  a  mile.  It  appears  likewife,  that  this  vafb  fpout  did  not  extend 
above  a  mile  in  length ;  for  it  had  effedt  only  upon  4  fmall  brooks, 
which  come  trickling  down  from  the  fides  of  the  rocky  mountains. 
But  no  perfon,  that  does  not  fee  it,  can  form  any  idea  of  the  ruinous 
work  occafioned  by  thefe  rivulets  at  that  time,  and  (what  Teems  almofl 
incredible)  in  the  fpace  of  an  hour  and  half.  At  the  bottom  of  Catcheety 
Gill ,  which  is  the  name  of  the  greatefl,  flood  a  mill  and  a  kiln,  which 
were  intirely  fwept  away,  in  f  time,  and  the  place  where  they  formerly 
flood,  now  covered  with  huge  rocks,  and  rubbifh,  3  or  4  yards  deep. 
One  of  the  mill-flones  cannot  be  found,  being  covered,  as  is  fuppoled,/ 
in  the  bottom  of  this  heap  of  rubbifh. 

In  the  violence  of  the  florm,  the  mountain  has  tumbled  fo  fail  down 
as  to  choak  up  the  old  courfe  of  this  brook  ;  and,  what  is  very  furpri¬ 
zing,  it  has  forced  it’s  way  through  a  fhivery  rock,  where  it  now  runs 
in  a  great  chafm,  4  yards  wide,  and  betwixt  8  and  9  deep. 

In  the  courfe  of  each  of  thefe  brooks,  fuch  monflrous  flones,  or  ra¬ 
ther  rocks,  and  fuch  vafl  quantities  of  gravel  and  fand,  are  thrown  upon 
their  little  meadow-fields,  as  render  the  fame  abfolutely  ufelefs,  and 
never  to  be  recovered. 

It  would  furpafs  all  credit  to  give  the  dimenfions  and  weight  of  Tome 
rocks,  which  are  not  only  tumbled  down  the  fleep  parts  of  the  moun¬ 
tains,  but  carried  a  confiderable  way  into  the  fields,  feveral  thrown  upon 
the  banks  larger  than  a  team  of  ten  horfes  could  move.  Near  a  place 
called  Lobwath ,  I  had  the  curiofity  to  meafure  one  carried  a  great  way, 
which  was  676  inches,  or  near  19  yards  about. 

The  damage  done  to  the  grounds,  houfes,  walls,  fences,  highways, 
with  the  lofs  of  the  corn  and  hay  then  upon  the  ground,  is  computed 
varioudy,  by  Tome  at  1000  /.  by  others  at  1500/. 

One  of  thefe  brooks,  which  is  called  Mofe  or  Mofedale  Beck ,  which 
rifes  near  the  fource  of  the  others,  but  runs  N.  from  the  other  fide  of 
Legburthet  Fells ,  continues  flill  to  be  foul  and  muddy,  having,  as  is 
fuppofed,  worn  it’s  chanel  fo  deep  in  Tome  part  of  it’s  courfe  as  to 
work  upon  Tome  mineral  fubflance,  which  gives  it  the  colour  of  water 
hufhed  from  lead -mines,  and  is  fo  flrong  as  to  tinge  the  River  Der¬ 
went  (into  which  it  empties  itfelf)  even  at  the  fea,  near  20  miles  from 
their  meeting. 

4  F 
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A  burning  Well  in  Shropfhire. 

Thefe  are  mod  of  the  particulars  I  could  colled  concerning  this  won¬ 
derful  inundation.  I  fhall  only  add  Mr.  N.V  Philosophical  Account  to 

his  Philofophical  Friend . 

44  F ue f day,  Aug.  22,  1749.  was  the  bed  hay-day  we  had  here  that 
“  feafon,  but  at  8  at  night  it  began  to  thunder,  fir  ft  W.  from  Cocker - 
44  mouth ,  then  in  a  few  minutes  E.v  from  Penrith.  Thefe  thunder- 
44  clouds,  with  equal  force,  and  contrary  direction,  met  together  upon- 
<4  the  mountains  above  the  valleys  of  St  John  s  and  Fhrelkdd ,  as  at  or 
44  about  the  Great  Bod  and  Cova  Pike ,  and  mud  of  confequence  hover 
44  on  or  about  them,  and  thereon  vent  water-fpouts  (but  not  fo  on  the 
44  valleys,  otherwife  than  by  the  violent  courie  of  the  brooks  and  rivu- 
44  lets,  from  the  one  down  to  the  other)  *,  which  would  increafe  and 
“  perpetuate  the  lightning,  fo  fwift  in  motion,  and  vifible  to  our  eyes, 
66  but  retard  and  obdrud  the  undulations  of  the  air,  which  are  far  more 
44  flow  in  motion,  and  later  in  coming  to  our  ears. — For  any  two  fuch 
“  bodies  as  thick  clouds,  driven  by  contrary  winds,  and  meeting  to- 
“  gether  with  equal  force,  and  contrary  diredions,  cannot  impel  each 
“  other  backwards  or  forwards,  but  mud  remain  at  or  about  the  place 
66  where  they  met,  and  there  exert  their  vigour  :  which,  in  this  cafe, 
“  mud  be  the  reafon  of  fuch  water-fpouts  upon  thefe  mountains,  and 
“  not  in  the  valleys  ;  and  alfo  why  the  fight  of  the  the  lightning  was 

66  more  terrible  to  our  eye$.  than  the  found  of  the  thunder  to  our  ears _ 

46  Like  to  this  is  the  cafe  of  whirl  puffs.” 
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VII.  At  Brofeley  in  Shropfhire,  in  1711,  was  a  well  found,  which 
burned  with  great  violence,  whereof  fome  account  is  given  in  Philo f 
Franf.  N°.  334 ;  but  it  has  been  many  years  lod.  The  poor  man,  in 
whofe  land  it  was,  miffing  the  profit  he  ufed  to  have  by  fhewing  it, 
applied  his  utmod  endeavours  to  recover  it  j  but  all  in  vain,  till  May 
lad ;  when,  attending  to  a  rumbling  noife  under  the  ground,  like  what 
the  former  well  made,  though  in  a  lower  fituation,  and  about  30  yards 
nearer  to  the  river,  he  happened  to  hit  upon  it  again. 

The  well  for  4  or  5  feet  deep  is  6  or  7  feet  wide  ;  within  that  is  an¬ 
other  lefs  hole,  of  like  depth,  dug  in  the  clay  ;  in  the  bottom  whereof 
is  placed  a  cylindric  earthen  vefiel,  of  about  4  or  5  inches  diameter  at 
the  mouth,  having  the  bottom  taken  off,  and  the  fides  well  fixed  in  the 
clay  rammed  clofe  about  it.  Within  the  pot  is  a  brown  water,  thick  as* 
puddle,  continually  forced  up  with  a  violent  motion,  beyond  that  of 
boiling  water,  and  a  rumbling  hollow  noife,  rifmg  and  falling  by  fits  5 
or  6  inches  *,  but  there  was  no  appearance  of  any  vapour,  riling  •,  which 
perhaps  might  have  been  vifible,  had  not  the  fun  fhone  fo  bright. 

Upon  putting  down  a  candle  at  the  end  of  a  flick,  at  about  a  quarter 
oi  a  yard  diflance,  it  took  fire,  darting  and  flafhing  in  a  violent  man¬ 
ner,  for  about  half  a  yard  high,  much  in  the  manner  of  fpirits  in  a, 
lamp,  but  with  a  greater  agitation.  The  man  faid,  that  a  tea-kettle  had 

been 


Sinking  of  Ground  in  Norfolk.- 

been  made  to  boil  in  f  time  ;  and  that  he  had  left  it  burning  48  hours 
together,  without  any  fenfible  diminution. 

It  was  extinguished  by  putting  a  wet  mop  upon  it,  which  muff  be 
kept  there  a  fmall  time  ;  otherwife  it  would  not  go  out.  Upon  the  re¬ 
moval  of  the  mop,  there  fucceeded  a  fulphureous  fmoke,  lading  about 
a  minute  ;  and  yet  the  water  was  very  cold  to  the  touch. 

The  well  lies  about  30  yards  from  the  Severn  ;  which,  in  that  place, 
and  for  fome  miles  above  and  below,  runs  in  a  vale  full  100  yards  per¬ 
pendicular  below  the  level  of  the  country  on  either  fide,  which  inclines 
down  to  the  country  at  an  angle  of  20  or  30°  from  the  horizon  j  but 
'  fomewhat  more  or  lefs  in  different  places,  according  as  the  place  is  more 
or  lefs  rocky. 

The  country  confifts  of  rock,  done,  earth,  and  clay,  unequally  mix¬ 
ed  ;  and  as  the  river,  which  is  very  rapid,  wafhes  away  the  fo ft  and  loofe 
parts,  the  next  fucceffively  dip  into  the  chanel  ;  fo  as,  by  degrees,  and 
in  time,  to  affecd  the  whole  dope  of  the  land  :  and  as  the  inferior  jlrata 
yield  coal  and  iron-ore,  their  fermentation  may  produce  this  vapour, 
and  force  it  to  afcend  with  violence  through  the  chinks  of  the  earth,  and 
give  the  water  the  great  motion  it  has.  This  might  be'  obdrufted  in 
one  place  by  the  forementioned  fubfidingof  the  doping  bank,  and  might 
afterwards  find  a  vent  in  another  ;  in  like  manner  as  it  happened  at 
Scarborough  Spaw>  a  few  years  fince. 


CHAP.  III. 


MINERALOGY. 


I.  IN  the  night-time,  between  the  24th  and  25  of  June  lad,  a  violent  Some  account 
I  dorm  of  thunder  and  lightning  happened  at  the  city  of  Norwich ,  of  the finking 
and  the  places  adjacent  ;  though  at  the  city  of  Norwich  it  feemed  extra-  do™n  °I a 
ordinary  only  for  the  loudnefs  of  it’s  claps,  and  the  length  of  feveral 
the  flafhes  ;  fome  whereof  continued  near  half  a  minute,  and  were  fo  Horfeford,  h 
extremely  bright,  that  they  caufed  fome  thin  deal  fhutters  to  the  win-  Norfolk* 
dows  of  my  bed-room  (which  then  happened  to  be  unpainted)  to  appear  communicated 

almod  quite  tranfparent.  rorft/'^Nor* 

But  at  Horfeford ,  a  fmall  country  village,  about  four  miles  N.  W.  of  ffr 

this  city,  a  remarkable  phenomenon  appeared  the  next  day,  the  like  h.  Baker, 
whereof  has  not  been  obferved  in  this  county,  fince  that  communicated  F.  R.  S.  N°. 
to  the  R.  S.  by  Mr  P.  Le  Neve .  ff  P^27* 

A  fudden  Lapfus,  or  finking  down  of  the  earth,  happened  at  this 
village,  in  the  night  above-mentioned,  and  left  a  hole  12  feet  deep,  and  nov.  14. 

1  a  ~  m  diameter,  in  form  almoft  exa&ly  round.  It’s  fides  are  nearly  per-  1745. 

4  F  2  pendicular  ; 
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A  Coal-Mine  taking  Fire ,  &c. 

pendicular  ;  and  what  feeins  mod  ftrange,  no  ruffles,  cracks,  or  chafms, 
are  to  be  found  nigh  it,  but  the  ground  appears  intirely  firm  and  folid  ; 
and  for  miles  about  is  a  fine  champaign  country,  of  a  dry  fandy  foil, 
but  not  hilly  ;  neither  is  there  any  watercourfe  above  ground  near  it. 

The  flrft  yard  from  the  furface  downwards  is  corn-mould  earth;  the 
other  three  are  compofed  of  brown  and  yellow  fand,  difpofed  in  feveral 
different  ftrata. 

I  fhall  not  pretend  to  account  for  this  accident  ;  but  might  it  not 
poffibly  be  occafioned  by  fome  fubterraneous  current  waffling  away  the 
fandy  matter  by  little  and  little,  until  it  had  left  only  a  cruft,  which  the 
tremor  of  this  terrible  thunder  had  thrown  down  from  the  very  furface  ; 
though  on  this  conjecture,  one  would  expedt  fome  overflow  or  appear¬ 
ance  of  water;  whereas  I  could  not  perceive  here  the  remains  of  a  fingle 
drop.. 


coal-mine 
taking  fire 
near  Nevv- 
caftle  upon 


"U  letter  from  II.  The  fire  at  fir  ft  was  occafioned  by  a  candle,  negligently  placed  by 

Mr  J  Durant  a  pitman,  as  he  was  working  in  a  pit  about  30  years  ago.  So  Imall  it 
R  *Bo H\t  Ef-  was  at^r^  noticing,  that  half  a  crown  was  denied  reward  to  one,  who 
F  R °S.&con-f'  ^or  t^iat  price  would  have  engaged  to  have  extinguiffled  it :  now  it  has 
ceming  a  wafted  land  and  mine,  and  grown  fo  furious,  as  no  hopes  of  it’s  ceafing 
are  conceived,  before  the  failure  of  it’s  fuel. 

The  grounds  where  it  began  belong  to  a  village  called  Benwell ,  about 
~  of  a  mile  N.  from  the  river  Tyne ;  whence,  by  a  flow  progrefs,  and 
Tyne  [  of  the  frequent  deviations  E.  and  W.  it  marched  N.  fometimes  preying  on  the 
blue  well ;  coals  nearer  the  furface  of  the  earth,  and  then  fubverting  houfes  and 
and  of  a  fub-  grounds  lying  over  it;  fometimes  on  the  deeper  mines,  and  was  con- 
cavTrT/*S  fpicuous  only  by  it’s  fmoak  and  fire  in  the  night.  Now  it  rages,  and 
Weredale  j  has  already  caufed  great  devaftation,  in  grounds  belonging  to  a  village 
communicated  called  Fenham ,  near  a  mile  N.  from  the  place  where  it  firft  was  kindled. 
h®r  I£’s  eruptions  at  prefent  are  in  many  places,  and  various  depths.  I 

have,  both  laft  winter  and  this,  in  frofty  nights  (for  then  it  burns  moft 
furioufly)  occafionally  riding  by,  in  near  20  places,  feen  it’s  flames  and 
pillars  of  fmoak.  That  ever  it  has  ejebted  ftones,  or  the  like,  I  can- 
not,  by  information  or  obfervation,  affirm  ;  the  concreted  falts  we  have 
^from  it  being  always  found  either  candying  the  fupercrefcent  furze,  or 
unc  5*  *7 4  iinpabled  in  the  furface  of  the  earth,  at  it’s  eruptions. 

If  you  fhall  command  it,  I  may  be  able  to  give  you  fome  account 
alfo  of  a  ftream  near  this  town,  which,  on  it’s  banks,  in  the  fummer- 
time,  as  alfo,  being  evaporated  over  the  fire,  leaves  behind  it  a  blue 
powder.  It’s  head  is  thence  called  by  neighbouring  inhabitants.  The 
Blue  W ?// ;  as  alio,  of  fome  fubterraneal  grottoes  or  caverns  in  Weredale , 
about  20  miles  S.  W.  of  this  place ;  where,  by  a  little  hole  creeping 
into  the  fide  of  a  vaft  mountain,  is  entered  a  fpacious  cavity,  chambered 
with  walls  and  pillars  of  decident  lapidefcent  waters  ;  the  hollownefs  in 
fome  places  being  pervious  further  than  any  yet  has  adventured  to  dif- 
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N°.  480.  p. 
221 .  May  & 
June  1746. 
dated  New- 
caftle,  Feb  9 


58  9 


Obfervations  on  Precipices  and  Cliff's  in  Norfolk. 

cover ;  the  darknefs  of  thefe  caverns  requiring  the  help  of  candles, 
which  are  often  extinguifhed  by  the  dropping  water. 


III.  i.  July  19.  1746.  I  had  the  pleafure  of  feeing  thofe  flupendous  Extraa  of  a 
and  amazing  precipices  which  bound  our  N.  E.  fea-coaft ;  and  rode  letter  from 
fome  miles  betwixt  them  and  the  fea.  I  can  allure  you,  I  was  highly  ^  ^ 
delighted  with  viewing  them  ;  and,  as  Sir  Richard  Steele  fays,  by  the  t0  if/H.  Ba* 
delcription  of  Dover  Cliffs ,  Whoever  looks  upon  thefe  precipices,  and  ker,  F.  R.S . 
is  not  moved  with  terror,  mult  either  have  a  very  good  head,  or  a  very  containing 
had  one.  '  '  obfervations 

Thefe  dreadful  heights  are  equally  dangerous  to  come  nigh,  above  or  p^ce/JTdiffs 
below  ;  as  they  are  fo  frequently  tumbling  down,  and  as  often  wafhed  on  the  N.  E. 
away  by  the  raging  billows :  and  although  they  are  20,  30,  and  in  fome  fea-coaji  of 
places  40  yards  and  upwards  in  perpendicular  altitude,  yet  I  am  ere-  the  counfy  °f 
dibly  informed  the  fea  has  got  of  the  land  at  lealt  1 1  o  yards  in  lefs 
than  20  years  time  for  fome  miles  on  this  coall.  oa.  &ca  74*6, 

The  various  ftrata ,  which  make  up  this  long  chain  of  mountainous  ^WNov.20, 
cliffs,  muff  be  greatly  entertaining  to  every  one,  who  takes  a  pleafure  I746* 
in  looking  into  the  many  changes,  which  the  earth  undoubtedly  has  un¬ 
dergone  fince  it’s  firft  creation. 

Vegetable  mould,  oaz,  fands  of  various  kinds  and  colours,  clays, 
loams,  flints,  marles,  chalk,  pebbles,  &c.  are  here  to  be  feen  at  one 
view  beautifully  interfperfed  ;  and  frequently  the  fame  kind  many  times 
repeated  ;  as  if  at  one  time  dry  land  had  been  the  furface  ;  then  the 
fea;  after,  moraffy  ground;  then  the  fea,  and  fo  on,  till  thefe  cliffs 
were  raifed  to  the  height  we  now  find  them,. 


What  makes  this  come  up  almoft  to  demonftration,  are  the  ( a )  roots 
and  trunks  of  trees,  which  are  to  be  feen  at  low  water  in  feveral  places 
on  this  coaft  near  Hafborough  and  Walket . 

With  refpedt  to  the  tooth  I  fent  you  fome  time  ago,  I  could  trace 
nothing  more  out  than  what  I  have  before  informed  you  ;  but,  that 
bones  of  animals  are  often  found  here  is  indifputably  true  ;  and  l  have 
now  by  me  another  (£)  tooth  of  an  elephant  found  betwixt  Munjley  and 
Harhoroughy  which. (c)  I  fhall  forbear  to  deferibe  to  you,  as  I  defign  it 
to  wait  upon  you  with  fome  other  foffils  in  a  few  days. 

That  the  reft,  of  the  bones  of  thefe  animals  are  not  preferved  fo  com- 
monly  as  the  teeth,  I  am  informed  is  their  prodigious  bulk  and  weight  3 
which  are  fo  great,  that  the  country  people  thereabouts  have  never 


[a)  Dr  Hook ,  in  his  Pofthumous  Works  fays,  the  like  are  to  be  feen  on  the  coafts  oi 
Cumberland  and  Pembrokejhire. 

[b)  Richard  Ferjlegan  fays,  nigh  Bruxelles  in  Flanders  were  found  the  bones  of  an  ele¬ 
phant,  the  head  of  which  he  had  feen.  Verfi.  p.  1 15. 

[c)  “  Only,  that  as  this  tooth  is  much  more  decayed  than  that  I  before  fent  you,  and 
“  hath  feveral  pieces  broken  off  it,  yet  it  weighs  10  i  pounds  ;  and  would  have  weighed 
“  as  much  or  more  than  that  which  Mr  Fentzelius  describes  in  the  Philof.  Franf.  N°  234. 

“  found  near  Erfurt  in  Germany .  This,  I  think  he  fays,  was  the  biggeft  ever  found  in 
“  Europe  d’ 1 

.  "  thought: 


r.:0  Of  the  Strata  of  SheUs  and  other  Foftls  in  Norfolk. 

thought  it  worth  their  while  to  fave  them  from  the  fury  of  the  tern- 

peftuous  waves. 

In  peruftng  Dr  Hook’s  Pofthumous  Works,  p.  313.  in  his  Difcourfe 
on  Earthquakes,  I  there  find,  that  Dr  Thomas  Brown  of  this  city  pre- 
fented  the  R .  S.  with  a  petrified  bone,  found  at  Winterton ,  a  little  coun¬ 
try  town  on  this  coaft,  in  the  year  1666  *,  but  am  far  from  being  of 
(d)  Dr  Brown’s  opinion,  to  take  them  all  for  bones  of  fea  animals,  much 
lefs  of  the  whale  kind,  which  are  found  here. 

Amongft  the  many  ftrata ,  which  I  took  notice  of  in  thefe  cliffs,  there 
is  one  of  a  dark-grey  colour,  which  fweats  out  a  yellow  fulphureous 
matter  :  I  take  it  to  be  that  fort  of  earth  from  which  vitriol  is  made ; 
but  this  is  of  fuch  a  cauftic  nature,  that,  if  but  a  fmall  piece  of  it  be 
held  to  the  tongue,  in  a  moment  it  caufeth  as  fharp  and  excruciating  a 
pain,  as  if  a  red-hot  iron  had  been  holden  to  it. 

An  account  of  2.  After  giving  you  a  fhort  account  of  what  I  thought  worth  my 
the  ftrata  of  .  notice  on  our  N.  E.  fea-coafi:,  I  fhall  here  lay  before  you  what  I  have 
oblerved  in  fome  marl-pits  at  a  place  called  Cantley  White-Houfe ,  about 
found  at  S'  3  m^es  from  Norwich ,  almoft  S.  E.  and  adjacent  to  the  country  feat  of 
Cantley  the  honourable  Fhomas  Vere,  Efq-,  (e). 

White  -Houle  Thefe  marl  or  rather  chalk- pits  are  made  in  the  fide  of  a  long  chain  of 

TK^°rfo5k*  hills,  which  runs  along  the  fide  of  the  river  Tar ,  and  about  a  furlong  or 
1  '  2-79‘  two  now-and-then  difbant  from  it. 

Thefe  hills  I  take  to  have  been  formerly  the  boundaries  to  an  arm  of 
the  fea,  which  made  Norwich  a  famous  fea-port.  This  fome  of  our 
X  f)  antient  hiftories  make  mention  of  as  an  undoubted  truth,  tho’  now 
looked  upon  as  a  mere  fable,  as  no  footfteps  of  it  remain  above-ground 
■at  this  day. 

In  the  above-mentioned  marl- pits  I  have  lately  difeovered  a  (g)flra- 
4um  of  (hells,  of  about  2  feet  thick,  running  nearly  parallel  to  the  ho¬ 
rizon,  and  I  believe  nigh  level  with  many  parts  of  the  ground  in  Nor- 
rwich.  This  feems  to  put  the  matter  out  of  all  difpute,  and  fairly  con- 
Trm  our  antient  hiftory  (£). 

i 

(d)  “  Whoever  will  take  the  pleafnre  to  read  Mr  Blair  $  defeription  of  the  ikeleton  of 
“  the  elephant,  now  at  Dundee  in  Scotland ,  inferted  in  Phil.  Iranf.  N0.  326.  will  find 
thefe  teeth  before-mentioned  to  be  the  real  teeth  of  elephants,  whatever  Dr  Brown's 
may  be  :  and  though  I  have  never  feen  that  bone  he  preiented  to  the  Society ,  yet  I 
imagine  it  to  be  a  bone  from  the  fame  kind  of  animal.” 

(<?)  V erflegan  fays,  that  many  places  which  were  fea  became  dry  land,  at  the  breaking 
*  of  the  German  ocean  through  the  Ifthmus  which  once  joined  England  to  France.  Verji . 
v  P*  1  !7* 

(f)  The  Rev.  Mr  Bloomfield,  in  his  liifbory  of  Norwich ,  produceth  feveral  antient 
writings,  which  affert  the  truth  of  this.  Page  2. 

fgj  1  he  Rev.  Mr  Bhonias  Lawrence,  in  his  Mercurius  Centralis ,  is  of  opinion,  thefe 
fhells.,  and  all  others  under-ground,  are  lodged  here  by  fubterraneous  currents.  Page  47. 

(h)  Dr  C.  Leigh ,  in  his  Natural  Pliftory  of  Lancafhirs ,  boldly  affirms  all  foffils  to  bo 
the  difports  or  lufus  natur cc.  Book  III.  p .  41k  and  many  other  places. 
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Of  the  Strata  of  Shells  and  other  FoJJils  in  Norfofk. 

I  examined  carefully  this  ftratum ,  where  I  found  a  g$eat  many  (/) 
kinds  eft  fhells,  but  none  which  had  withflood  time's  all-devouring 
teeth,  fo  as  to  bear  the  handling y  excepting  the  common  wiik,  fome 
of  which  were  very  perfecft  ( k ), 

Amongft  the  variety  of  things  I  took  notice  of  in  this  ftratum  was  a 
piece  of  coal  ;  which  I  picked  out  from  amongft  the  fhells.  This  muft 
have  lain  here  as  long  as  they,  and  been  brought  from  fome  other  coun¬ 
ty,  as  nothing  of  it’s  kind  is  to  be  found  here,  but  what  is  brought 
from  diftant  parts. 

This  feems  to  prove,  that  the  ufe  of  coals  has  been  known  to  the  an- 
tient  Britons ;  and  that  they  brought  them  hither  from  the  more  nor¬ 
thern  parts,  when  the  fea  covered  the  greateft  part  of  Norfolk  :  though, 
in  ail  probability,  this  muft  have  been  fome  thoufandsof  years  ago. 

Thele  fhells  lie  14  yards  above  the  furface  of  the  river,  and  nearly 

6  beneath  the  top  of  the  hill  y  and  I  believe  34  yards  above  the  furface 
of  the  fea  at  Yarmouth . 

I  have  one  thing  ftiil  to  relate  to  you,  which  is  really  wonderful,  and 
very  much  beyond  my  utmoft  endeavours  to  find  out  a  fufficient  reafon 
for  r  it  is,  that  in  thefe  very  marl-pits,  and  I  dare  be  bold  to  fay,  6  or 

7  yards  lower  than  the  above-mentioned  ftratum  of  fhells,  are  found  an. 
unaccountable  quantity  of  flags  horns  lying  in  all  directions  :  feveral  I 
took  out  with  my  own  hands  y  and  the  workmen,  which  are  employed 
here,  tell  me,  that  they  fcarce  work  a  day,  but  they  find  lefs  or  more 
of  them. 

But  with  my  utmoft  diligence  I  have  not  yet  been  able  to  find  one 
whole  and  entire  y  nor  do  the  workmen  fay  they  ever  did  y  which  I  take 
to  be  very  ftrange. 

( i )  Common  Cockle.  Black  muflel.  Oyfler.  Peftunculus ,  &c. 

(  k  )  The  ever  memorable  Dr  Hook,  in  his  Pofthumous  Works,  fays,  that  earthquakes 
feem  to  be  the  chief  efficients  which  have  tranfported  thefe  petrified  bodies,  (hells,  woods, 
&c.  and  left  them  in  fuch  parts  of  the  earth  as  are  no  otherwife  likely  to  have  been  the 
places  wherein  fuch  fubftances  (hould  be  produced. 

“  That  feveral  mountains  and  vallies  have  taken  their  rife  from  earthquakes  muft  in- 

evitably  be  allowed  ;  but  then  they  are  to  be  found  in  hotter  countries  than  this.  If 
“  the  contrary  is  believed,  why  don  t  fuch  things  happen  now  ?  And  why  is  all  hiflcsry 
**  filent  upon  this  head  ?  Befldes,  the  regularity  of  the  Jtrata  of  fhells,  and  their  often 

lying  parallel  to  the  horizon  for  many  yards,-  I  own,  puzzle  me  very  much,  and  prevent 
“  me  from  acquiefcing  with  this  ingenious  man  on  this  head J 1 

“  Dr  Woodward' s  hypothefis,  or  manner  of  bringing  thefe  (hells,  and  all  other  foilils, 
u  into  the  places  where  we  now  find  them,  by  a  total  diffolution  of  matter,  is  indeed  very 
“  pretty  ;  but  fo  many  difficulties  arife  (however  plain  it  might  appear  to  him)  I  believe 
“  few  now-a-days  are  of  his  opinion. 

“  Above  all,  I  think  Mr  Petit's  w^ay  of  thinking  is  liable  to  the  feweft  objections ;  n)i%* 
“  by  the  variation  of  the  parallelifm  of  the  earth’s  axis  ;  which,  being  allowed,  mult  „ 
s(  certainly  alter  the  centre  of  gravity  :  if  fo,  then  all  the  fluid  parrs  will  conform  there- 
4‘  to  ;  and  then  it  will  follow,  that  one  part  will  be  covered,  and  overflowed  by  the  lea, 

‘ 4  that  was  dry  before,  and  another  be  difcovered  and  laid  dry,  that  was  before 
is  over-w helmed.” 
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Other  Foffils  near  Hartford- Bridge  in  Norfolk. 

Thefe  horn#(/)  have  been  very  large  ones  •,  fome  of  the  fpines  mea- 
furing  12  inches  and  upwards  in  length.  The  horns  themfdves,  many 
of  them,  are  better  than  2  inches  in  diameter,  and  feveral  of  ftem 
above  12  inches  from  fpine  to  fpine. 

The  entire  fkeleton  of  a  man  was  found  in  the  fame  bed  or  ftratum 
with  the  above-mentioned  horns,  as  one  of  the  workmen  affured  me  : 
he  faid,  he  took  the  pains  to  lay  it  all  together  upon  the  grafs,  as  regu¬ 
larly  as  he  was  able  *,  but  his  curiofity  being  then  fatisfied,  he  left  it  to 
be  ground  to  pieces  by  the  carts  and  waggons  that  came  thither  for  the 
marl  ;  fo  carelefs  were  thefe  poor  ignorant  people  of  fo  valuable  a  fpe- 
cimen  of  the  human  race  !  What  inftrudlive  inferences  might  perhaps 
have  been  drawn  from  fuch  a  fkeleton,  with  refped  to  the  magnitude 
of  men  in  the  early  ages  of  the  world  !  I  own,  I  cannot  but  regret  the 
lofs  of  it. 

Helmet  ftones  (m)  and  belemnites  are  here  to  be  found  in  abundance,  at 
all  depths,  and  in  every  different  ftratum  •,  which  I  think  fhews,  that 
the  fifh,  which  produced  thefe  foffils  have  been  very  plentiful :  and  fo 
they  muff  have  been  all  over  the  county,  as  the  like  are  to  be  found  in 
every  place  where-ever  the  earth  is  broken  open,  or  a  pit  is  digged. 
r  3.  About  a  mile  S.  of  a  little  country  town  called  Kijick ,  and  near 
two  furlongs  from  (»)  Hartford- Bridge,  is  a  pit,  in  which  the  country 
people  dig  a  particular  fort  of  clay  to  lay  upon  their  fandy  lands. 
Amongfl  this  clay,  lie  a  great  many  knots,  lumps,  or  nodules,  of  a 
bluer  fort  of  earth,  not  widely  differing  from  that  which  is  found  in 
Harwich  cliff :  thefe,  when  digged  up,  are  foft ;  but  when  they  have 
been  for  fome  time  expofed  to  the  open  air,  they  become  almoft  as  hard 
as  flint. 

In  and  upon  thefe  lumps  are  the  impreffions  of  the  cornu  Ammonis ,  or 
fnake-flones  in  a  beautiful  manner,  from  one  inch  to  5  or  6  in  diame¬ 
ter  ;  and  feveral  I  faw  with  part  of  the  fhells  upon  them  of  a  yellowifh 
white  (0). 

Many  other  fhells  are  to  be  found  in  thefe  lumps,  as  the  peffunculus, 
helmet- Aones,  belemnites ,  common  cockle,  turbo' s,  £s?r.  but  thefe  are 
moA  of  them  very  fmall. 

But  Aill  more  curious  than  all  the  reA  are  certain  Jumps  of  petrified 
cryAallized  matter,  of  a  very  odd  form,  fuch  as  I  have  never  feen  or 
ever  read  of. 

Ihey  appear  to  have  been  originally  lumps  of  blue  clay,  cracked  by 
fome  fubterraneous  heat,  or  other  unknown  caufe,  into  which  the  water 

(/)  “  The  nature  of  thefe  horns  feems  to  the  eye  to  be  entirely  changed  into  that  of 
“  chalk  ;  only  retaining  their  outward  form,  and  the  porofenefs  of  their  inward  parts.” 

im)  “  Whatever firata  thefe  helmet-flones  are  found  in,  I  obferve  they  are  moftly  filled 
*‘  Wlth  matter  of  the  fame  nature  and  confiftency,  provided  they  have  lain  there  un- 
“  difturbed.” 

(n)  About  3  miles  S.  W.  of  No  r'Tvich . 

A)  “  When  this  clay  was  foft,  I  found  it  impofiible  to  get  one  of  them  whole.” 


has 


Subterraneous  Caverns  near  Norwich. 

has  infinuated,  and  the  falts  contained  therein  have  cry  flail  ized  in  the 
cracks. ' 

• 

When  thefe  lumps  are  taken  up,  and  become  dry,  the  clay  part  falls 
From  out  the  exterior  cells  ;  and  then  they  may  be  thought  groQy  to 
reprefent  an  honey-comb.  At  firft  I  took  them  to  be  bones  from  with¬ 
in- fide  the  fkull  of  fome  great  fifh,  or  other  fea  animal  \  but  forne  which 
1  have  feen  lately,  and  of  which  I  fhall  fend  you  a  fpecimen,  have  con¬ 
vinced  me  I  was  miftaken.  Indeed  fince  I  wrote  the  above,  I  have 
compared  this  foffil  with  the  defeription  Dr  IVoodward  gives  of  the 
Ludus  Helmontii ,  and  I  think  it  agrees  fomewhat  therewith. 

IV.  About  a  quarter  of  a  mile  from  the  city  of  Norwich ,  on  the  E.  An  account  of 
fide  thereof,  and  near  the  entrance  of  Moujh old- Heath ,  is  a  large  fub-  larZe  fobter- 
terraneous  cavern,  which  has  been  formed  in  a  long  feries  of  time,  rane0l!s  c*' 
by  the  digging  out  of  chalk  for  the  making  of  lime.  There’s  but  one  'alkhill l* 
entrance  into  it,  whofe  breadth  is  about  two  yards,  and  it’s  height  near-  near  Nor- 
]y  the  fame  ;  however  the  height  gradually  rifes,  till  at  lafl  it  meafures  vvich  >  h  Mr 
in  fome  places  from  12  to  14  yards.  But  notwithflanding  the  entrance  p/'^r?eron, 
fo  fmal'l,  the  whole  area  within  is  of  fuch  a  large  extent,  that  20,000  tett/rfron  * 


men  might  with  great  eafe  be  placed  therein,  as  I  believe  will  fcarcely  be  Mr  H.  Baker, 
doubted,  when  I  affure  you,  that,  from  the  entrance  to  the  furthefl  F-  R-  S  to  the 
part  of  thefe  darkfome  cells,  meafures  full  400  yards  *  and  that  thefe  PrefN°.  486. 
paffages  are  frequently  10  or  12  yards  wide,  with  branchings  out  on  the  &  March  ^ 
fides,  into  various  lanes  and  labyrinth-kind  of  windings,  that  every  now  ^g. 
and  then  open  into  one  another  ;  which  renders  it  no  eafy  tafk  to  find  March  24. 
the  way  out,  when  a  perfon  has  been  a  little  bewilder’d  in  thefe  fubter-  1 747'8- 
raneous  mazes. 

Moil  of  thefe  vaults  are  arched  at  top,  whereby  the  immenfe  weight, 
which  every  moment  prefles  on  them,  is  well  fupported  •,  a  weight  no 
lefs  than  that  of  hills,  whofe  perpendicular  altitude  above  the  tops  of 
thefe  arches  is  20  or  30  yards,  if  not  much  more.  I  have  frequently, 
fays  my  correfpondent,  gone  into  thefe  caverns  out  of  curiofity  ;  but 
could  never  perceive  the  lead  appearance  of  thofe  damps  *  which  are  fo 
common  in  mines,  and  other  fubterraneous  places,  where  the  air  is  fcag- 
nant  for  want  of  a  due  current ;  which  fhould  feem  to  be  the  very  cafe 
here,  as  there  is  but  one  entrance  into  it.  The  paffage  indeed  is  hori¬ 
zontal,  and  open  to  the  W.  wind  ;  but  the  included  air’s  being  free  from 
putrefaction,  may  poffibly  be  owing  to  the  large  quantity  of  fait  which 
the  chalk  contains. 

How  deep  or  thick  thefe  rocks  of  chalk  are,  no  one,  fo  far  as  I  can 
find,  can  tell ;  for,  in  finking  the  lowed  wells,  they  have  never,  that  I 
know  of,  been  dug  through ;  and  confequently  mult  be  exceeding  deep. 

The  chalk  at  the  further  end  of  this  cavern  is  fo  very  foft,  that  it  may 

*  Thofe  are  commonly  caufed  by  fulphureous  vapours,  which  never  appear  in  chalk. 

C.  • 
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J'he  Giants  Caufeway  in  Ireland. 

be  moulded  with  the  hand  like  pade  ;  Which  I  take  to  be  it’s  original 
confidence,  and  what  it  always  retains,  till  it  becomes  expofed  to  the 
air.  In  the  very  lowed  parts  of  thefe  vaults  I  have  picked  up  feverai 
kinds  of  foflils,  figured  by  marine  bodies  ;  fuch  as  echini ,  peftunculi, 
common  or  fluted  cockle,  helemnita ,  &c.  and,  by  diligent  fearch,  other 
forts  might  perhaps  be  found.  Sounds  made  beneath  thefe  arched  roofs 
are  drongly  refledted  from  fide  to  fide  ;  fo  that  the  lead  whifper  may¬ 
be  heard  at  a  confiderable  didance.  The  beat  of  a  pocket-watch  was 
heard  didindtly  full  20  yards  from  where  it  was  placed. 

I  vifited  this  place  Nov.  1.  in  order  to  try  the  temperature  therein, 
as  to  heat  and  cold ;  and  carried  with  me  a  thermometer  regulated  by 
one  of  Mr  Haukjbee's ,  which  I  fet  down  at  the  further  end  of  thefe  ca¬ 
verns  *,  and  letting  it  remain  there  for  fome  time,  I  found  the  mercury- 
reded  at  5 20.  which  comparing  with  the  regider  Tftad  kept,  was,  I 
found,  within  half  a  degree  of  a  medium  betwixt  the  greated  heat  and 
the  Iharped  cold  we  have  known  in  this  city  for  ten  years  pad  ;  and  it 
is  very  probable,  if  the  two  extremes  had  been  taken  more  exactly,  the 
temperature  in  thefe  caverns  would  be  found  to  come  yet  nearer  to  the 
medium  of  heat  and  cold  in  this  climate. 

Haubjbee  s  Therm. 


The  greateft  degree  of  heat  was  July  18,  1746.  15 

The  greateft  degree  of  cold  was  Jan.  9.  1740.  88 

Which  added  together  make  - -  —  103 

The  medium  of  which  is  - - -  —  ■■  ■  ■  ■■  cix 


I  find,  by  infpedling  Mr  George  Martin’s  colledtion,  and  comparison 
of  the  dales  and  degrees  of  heat  with  various  Thermometers,  that  the 
temperature  of  heat  in  thefe  caverns  coincides  with  that  in  the  cave  at 
the  obfervatory  at  Paris ,  within  one  degree  ;  which  I  think  comes  very 
near,  confidering  the  obfervations  were  made  with  different  indruments, 
and  formed  upon  different  principles. 

At  the  foot  of  a  high  hill,  adjacent  to  thefe  vaults,  iffues  out  a  cu¬ 
rious  fpring,  whofe  water  I  found  exa&ly  of  the  fame  temperature  with 
that  under-ground  ;  though,  when  the  Thermometer  was  expofed  to  the 
open  air,  it  dood  at  570.  * 


An  account  of  V.  In  my  lad  paffage  over  to  this  kindom,  I  faw  that  very  remark- 
Caufewa^/K  a^e  CUF*°flt:y>  commonly  called  the  Giants  Caufeway  :  f  The  fea-cliffs 
Ireland  -  1* a  are  vei7  high  thereabouts,  and  what  is  called  the  Caufeway  is  a  low 
letter  to  the  head,  extending  from  the  foot  of  the  cliffs  into  the  fea  like  a  mole.  This 
Rich  the  ^°eS  n0t  aPPear  at  fo  grand  as  it  is  reprefented  in  the  views 
Pococke 

LLD  ^  terrible  thunder-ftorm,  June  12.  1748.  fhook  the  earth  to  fuch  ade2r.ee  as  to 

f  0„Th-  ‘hrow  down  thofe  chalk-vaults.  '  .  .  ‘  ' 

t  This  Caufeway  is  before  taken  »otice  of  in  Vol.  II.  Part  iii>  chap.  3.  §  Ixxvi. 

engraven' 


The  Giants  Caufeway  in  Ireland. 

engraven  of  it  *,  but  when  one  comes  to  walk  upon  it,  and  confider  it  Dublin,  and 
more  attentively,  it  appears  to  be  a  ftupendous  production  of  nature. 

The  head  ends  in  two  points  i  I  meafured  the  more  weftern  to  the  dif-  *  ’  i 
tanceof  360  feet  from  the  cliff*,  and  it  appeared  to  me  to  extend  about  1747-8.  dated 
60  feet  further ;  but  this  part  I  could  not  meafure,  by  reafon  that  the  Dubltinjan.5. 
fea  was  then  high  ;  and  I  was  told,  that  at  low  tides  it  might  be  feen  1 747* 8*  Kead 
about  60  feet  yet  further  upon  a  defcent  lofing  itfelf  in  the  fea.  I  alfo  Jan‘28,  *74 7« 
meafured  the  more  eaflern  point  540  feet  from  the  cliff,  and  faw  about 
as  much  more  of  it  as  of  the  other,  when  it  winds  about  to  the  eaftward, 
and  is  alfo  loft  in  the  water.  One  may  walk  upon  this  head  on  the  tops 
of  the  pillars  to  the  edge  of  the  water.  Thefe  pillars  are  all  of  angular 
fhapes  from  3  fides  to  8.  The  eaflern  point,  towards  that  end  where 
it  joins  the  rocks,  terminates  itfelf  for  fome  way  in  a  perpendicular 
cliff,  formed  by  the  upright  fides  of  the  pillars,  fome  of  which  I  mea¬ 
fured,  and  found  to  be  33  feet  and  4  inches  in  height.  They  fay  there 
are  in  all  74  different  forts  of  figures  among  them.  Each  pillar  confifts 
of  feveral  joints  or  ftones  lying  one  upon  another,  from  6  inches  to 
about  a  foot  in  thicknefs  :  fome  of  thefe  joints  are  in  the  middle  fo  con¬ 
vex,  as  for  thofe  prominences  to  be  nearly  quarters  of  fpheres,  round 
each  of  which  is  a  ledge,  upon  which  the  ftones  above  them  have  relied, 
every  flone  being  concave  on  the  under  fide,  and  fitting  in  the  exaCtefl 
manner  upon  that  which  lies  next  below  it.  The  pillars  are  from  1  to  2 
feet  in  diameter,  and  confifl  mofl  commonly  of  about  40  joints,  mofl  of 
which  feparate  very  eafily,  tho’  fome  others,  which  are  more  llrongly 
indented  into  each  other,  cohere  llrongly  enough  to  bear  the  being 
taken  away  in  pairs. 

But  the  caufeway  is  not  I  think  the  moll  lingular  part  of  this  extra¬ 
ordinary  curio fity  ♦,  the  appearance  of  the  cliffs  themfelves  being  yet  to 
me  more  furprifing  *,  thefe  and  their  feveral ftrata  I  examined  from  the 
rocks  on  the  other  fide  of  a  little  bay,  about  4  a  mile  to  the  E.  of  the 
caufeway.  I  thence  obferved,  that  there  runs  all  the  way  a  firatum  from 
the  bottom  of  black  Hone,  to  the  height,  as  well  as  I  could  conjedlure, 
of  about  60  feet,  divided  perpendicularly  at  unequal  dillances  by  llripes 
of  a  reddifh  Hone,  looking  like  cement,  and  about  4  or  5  inches  in  thick¬ 
nefs.  Upon  this  there  is  another  ftratum  of  the  fame  black  Hone  divi¬ 
ded  from  it  by  a  Jlratum  5  inches  thick  of  the  red.  Over  this  another 
Jlratum  of  ftone  10  feet  thick  divided  in  the  fame  manner  ;  then  a  ftra¬ 
tum  of  the  red  Hone  twenty  feet  deep  ;  and  above  that  a  ftratum  of  up¬ 
right  pillars*  Above  thefe  pillars  lies  another  ftratum  of  black  Hone  20 
feet  high  ;  and  above  this  is  again  another  ftratum  of  upright  pillars 
rifing  in  fome  places  to  the  top  of  the  cliffs,  in  others  not  fo  high,  and 
in  others  again  above  it,  where  they  are  called  the  Chimneys. 

This  face  of  the  cliffs  reaches  for  2  computed  miles  E.  from  the  caufe¬ 
way,  that  is  about  3  meafured  Englijh  miles,  to  the  houfe  of  Mr  John 
Stewart  2  miles  W.  of  Balintoy.  The  upper  pillars  feem  to  end  over 
the  caufeway,  and,  if  I  miftake  not,  become  ihorter  and  Ihorter  as  one 
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goes  from  it,  lying  between  two  binds  of  done  like  feams  of  coal,  and 
like  thofe  little  pillars  found  in  Derby  (hire . 

Thefe  binds  probably  meet  together  all  round,  and  inclofe  this  extra¬ 
ordinary  work  of  nature  ^  and  if  fo,  the  pillars  muft  be  very  fhort  to¬ 
wards  the  extremities, 

I  was  led  to  this  conjecture  by  the  following  obfervations  :  the  lower 
firatum  of  pillars  is  that  which  goes  by  a  defcent  into  the  fea,  and  which 
makes  what  is  called  the  Giants  Caufeway  ;  and  where  this  defcent  ap¬ 
proaches  the  fea,  it  feems  probable  that  the  pillars  become  fhorter  and 
fhorter,  fo  as  to  end  not  much  further  off.  Now  the  upper  bind  of  this 
firatum  may  have  been  of  fo  foft  a  nature,  as  by  degrees,  in  procefs  of 
time,  to  have  been  walked  away  by  the  fea.  And  in  the  cliff  over  the 
■caufeway  I  faw  feveral  pillars  lying  along  in  a  rude  manner  almoft  hori¬ 
zontally,  which  leemed  to  me  to  be  fome  of  the  pillars  of  the  upper 
firatum  fallen  down  by  the  giving  way  of  the  bind  that  was  under  them, 
and  over  the  lower  ones  that  compofe  the  caufeway.  And  here  mod: 
probably  the  upper  pillars  ended,  as  they  are  feen  no  farther  in  the  cliff. 

.  I  faw  the  tops  of  pillars  even  with  the  fhore,  both  on  the  eaft  and  weft 
fides  of  the  caufeway,  and  fome  much  lower  than  the  caufeway  itfelf ; 
and  it  is  probable  that  thefe  are  much  fhorter  than  thofe  of  the  caufe¬ 
way,  which  I  meafured  above  thirty  feet  higher  than  the  tops  of  them. 

When  I  was  upon  the  caufeway,  I  faw  in  the  cliff,  to  the  fouth-eaft, 
what  they  call  the  Organs,  about  a  quarter  of  a  mile  off,  and  a  third 
part  of  the  way  up  the  cliff.  They  appeared  fmall,  and  fomewhat  like 
a  black  ftalaftites :  they  were  not  commonly  known  to  be  fuch  pillars 
as  the  others  ;  but  they  are  fo,  and  belong  to  the  lower  firatum.  When 
with  great  difficulty  I  climbed  up  the  fteep  hill  to  them,  I  found  they 
were  hexagonal,  and  larger  pillars  than  molt  of  the  others,  being  about 
2  feet  in  diameter  ;  and  I  meafured  5  fides  of  one  of  them,  which  were 
of  13,  15,  12,  21,  and  16  inches  refpedlively.  The  joints  I  could  come 
at  were  about  9  inches  thick,  and  each  pillar,  as  well  as  I  could  count, 
confided  of  between  40  or  50  of  them  :  thefe  joints  are  almoft  flat  and 
plain,  the  convexities  on  their  upper  faces  being  fo  fmall  as  to  be  fcarce 
difcernible.  I  inquired  whether  any  of  thefe  pillars  were  found  in  the 
quarries  within  land,  and  the  people  there  told  me  they  were  not ;  but 
Tince  I  left  the  place,  I  have  beenjdfured  by  others,  that  there  are  fome 
found  2  or  3  miles  from  the  fhore. 
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VL  On  Saturday  Jan.  26.  1744-5..  a  part  of  Pilling  Mofs,  lying  be¬ 
tween  Hefcomb  houfes  and  an  eftate  of  Mr  Puttier's,  called  Wild  Bear, 
was  obferved  to  rife  to  a  furprizing  height :  after  a  fhort  time  it  funk  as 
much  below  the  level,  and  moved  (lowly  towards  the  fouth  fide  :  in 
half  an  hour’s  time  it  covered  20  acres  of  land.  The  improved  land 
adjoining  that  part  of  the  Mofs  which  moves  is  a  concave  circle  contain¬ 
ing  near  100  acres,  which  is  well  nigh  filled  up  with  mofs  and  water. 
In  fome  parts  it  is  thought  to  be  five  yards  deep.  A  family  is  driven 
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out  of  their  dwelling-houfe,  which  is  quite  fourrounded,  and  the  fabric  Edward  Mif- 
tumbling  down.  Mr  But  tier ,  Whitehead ,  and  Stephen  White^  are  the warc}»  D. 
firfl  fufferers  by  this  uncommon  accident.  An  intenfe  froft  retards  thef 
regrefs  of  the  Mofs  to-day  ;  but  I  fear  it  will  yet  fpoil  a  great  deal  of  jan.&c'.  174^. 
land.  The  part  of  the  Mofs  which  is  funk  like  the  bed  of  a  river,  runsiWFeb.  28. 
N.  and  S.  is  above  a  mile  in  length,  and  near  half  a  mile  in  breadth  ;  1 744*5 • 
fo  that  I  apprehend  there  will  be  a  continual  current  to  the  S.  A  man 
was  going  over  the  Mofs  when  it-began  to  move  :  as  he  was  going  eafl- 
ward,  he  perceived,  to  his  great  aitonifhment,  that  the  ground  under 
his  feet  moved  fouthward.  He  turned  back  fpeedily,  and  had  the  good 
fortune  to  efcape  being  fwallowed  up. 

VII.  We  have  few  or  no  foflils  in  this  country ;  but  a  friend  in  Staf-Af oflil  Ske- 
fordjhire  [Mr  Platt ]  informs  me,  that  that  country  abounds  much  in  ieton  °f a 
foffils  *,  fuch  as  fea-lliells,  rock-plants,  and  other  marine  bodies  left  at  ItTclxk  £/■*. 
the  deluge.  Near  Bakewell  in  Derbyfhire  was  lately  found  the  fkeleton 

of  a  man,  with  fome  flags  horns,  in  digging  a  lead- mine.  Mr  Peter 

Collinfon, 

[In  the  fecond  letter,  dated  Scruton ,  May  19.  1744.  Mr  Gale  gives  the  ^c^{(Sm  ^ated 
following  account  or  this  Skeleton  in  Mr  Platt's  own  words,  from  a  Yorkfhire* 

-  letter  written  to  himfelf  by  that  gentleman.]  jan.  14. 

'  1743-4.  ibid. 

The  fkeleton  I  formerly  mentioned  to  you  was  found  at  Lathill-dale ,  P-  Rea^ 
near  Tolgrave  and  Bakewell  in  Derbyjhire ,  as  the  workmen  were  driving  J ~^.fT 
a  fough,  or  drain  to  a  lead-mine,  about  9  yards  deep  from  the  furface 
of  the  earth,  and  about  40  fathom  from  the  beginning  of  the  fough. 

There  were  found  with  the  fkeleton  flags  horns  ;  two  pieces  of  which 
I  have  now  in  my  cuflody  ;  viz.  the  brow- antler,  which  is  9  inches 
long,  and  feems  to  have  about  2  inches  broke  off. the  tip- end  *,  the 
other  is  a  piece  of  the  large  horn  near  the  head,  and  is  3  inches  dia¬ 
meter.  Both  the  horns  of  the  flag,  and  the  rib- bones  of  the  fkeleton-, 
are  much  decayed  ;  and  as  foon  as  the  head  of  the  latter  was  expofed 
to  the  air  it  crumbled  all  away,  except  a  piece  of  the  lower  jaw  ;  now 
alfo  fo  imperfedt  as  not  eafily  to  be  dillinguifhed  what  it ’has  been. 

Several  of  the  larger  teeth  were  taken  out,  which  were  covered  with 
their  natural  enamel,  and  perfectly  found.  The  place  where  thefe 
things  were  found,  is  on  every  fide  furraunded  with  a  rocky  pe¬ 
trified  fubflance,  or  terra  lapidea ,  by  the  miners  called  V uft ,  fo  hard 
(as  they  fay)  as  to  flrike  fire  againfl  their  tools.  This  fubflance  lay 
above  the  bones  and  horns  a  yard  and  half  thick  or  more,  and  on  either 
fide  ;  and  beneath  them  to  a  breadth  and  depth  uncertain  :  fo  that  it 
appears,  that  the  fkeleton  and  horns  lay  in  a  cavity,  which  was  not 
however  contiguous  to  them,  there  being  a  fort  of  foft  coarfe  clay  or 
marl  interfperfed  thick  with  little  petrified  balls,  or  pellets  of  the  fame 
kind  of  fubflance  as  the  tuft,  for  near  a  quarter  of  a  yard  round  them.; 
but  none  of  the  bones  feemed-in  any  degree  to  be  petrified.  The  work- 
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men  conjectured  there  was  more  of  the  fkeleton  to  be  found  j  but  they 
dug  no  further  than  wasmeceffary  to  complete  their  fough. 

The  interment  of  this  man  and  flag  feem  to  me  to  have  been  acci¬ 
dental,  by  their  falling  into  a  chafm  or  wide  cleft  of  the  rock  in  very 
early  times  *,  which  has  fince  clofed  up,  and  grown  over  them,  by  the 
accretion  of  the  marly  fubftance,  which  environs  the  fkeleton,  &c.  and 
in  time,  perhaps,  will  grow  as  hard  as  the  tuft,  and  reft  of  the  rock. 

VIII.  Something  like  the  body  of  a  petrified  man  being  mentioned 
by  feveral  authors,  as  preferred  in  the  Villa  Ludovijia  at  Rome,  I  thought, 
that  a  drawing  of  that  curiofity,  which  I  procured  at  Rome  fome  years 
fince,  might,  poffibly  deferve  the  notice  of  the  gentlemen  here  prefent  j 
efpecially,  as  it  will  appear  thereby,  that  the  feveral  accounts  hitherto 
given  of  it  are  not  very  accurate,  or,  at  the  beft,  convey  but  a  very  im¬ 
perfect  idea  of  the  truth. 

The  following  paffage  occurs  in  the  journal-book  of  the  Society ,  for 
April  17.  1689  :  <c  Mr  Henjhaw  related,  that  he  had  feen,  in  the  Villa 
66  Ludovijia  at  Rome ,  the  body  of  a  man  incrufted  with  a  fort  of  a  white 
marble  or  alabafter  cafe,  fuppofed  to  have  been  a  man  frozen  in  the 
AlpSj  and  after,  in  long  procefs  of  time,  this  incruftation  to  have 
grown  upon  him  ;  and  that  one  of  his  arms  was  broken  off,  purpofe- 
ly  to  finew,  that  it  was  no  impofition.” 

Mr  Richard  Lajfels ,  in  his  travels  to  Italy*  printed  at  Paris  1670. 
180.  tells  us,  that  in  the  Idler  Gafina ,  belonging  to  the  Ludovifian 
Villa ,  he  faw,  cc  in  a  great  fquare  box  lined  with  velvet,  the  body  of  a 
<c  petrified  man,  that  is,  a  man  turned  into  ftone  \  one  piece  of  the  leg 
“  (broken  off  to  affure  an  ambaffador  doubting  of  the  verity  of  the 
fic  thing)  ihewed  plainly  both  the  bone  and  the  ftone  crafted  over  it. 
The  head  and  the  other  parts  lie  jumbled  up  together  in  the  box.” 

F.  Athanafims  Kircber  fays,  in  his  Mundus  fubterraneus*  1.  viii.  chap.  2. 
Spettatur  et  hie  Rom#  in  horti  Ludovijiani  palatio ,  corpus  humanum 
totum  in  faxum  converfum,  cjftbus  adhuc  integris ,  at  lapideo  cortice  ob * 
dublisA  And  in  the  following  page  he  gives  an  imperfect  fketch  of 
the  fame  thing,  under  the  title  of  “  Sceleton  humani  corporis  in  faxum 
€C  converfum ,  ex  palatio  Pinciano  principis  Ludovifii This  fltetch, 
however  imperfect,  gives  a  truer  idea  than  either  his  or  Mr  Lajfels’s 
Words  feem  to  convey,  as  there  is  indeed  nothing  like  the  body  of  a 
man,  but  only  a  clufter  of  disjointed  bones  cemented  together  by  the 
fame  matter  that  incrufts  them  oven  Mr  Miffon  in  his  travels  has  more 
truly  deferibed  them,  when  he  fays,  that  “  in  the  fame  room  they  fhew 
“  a  fmall  heap  of  bones,  faid  to  be  the  fceleton  of  a  petrified  man ; 
%c  which  is  a  miftake,  for  the  bones  themfelves  are  not  petrified,  but 
%i  there  has  gathered  about  them  a  fort  of  candied  cruft,  or  ftony  in- 
cruftation,  which  has  made  them  pafs  for  being  of  real  ftone.”  Mr 
Wright  alfo,  in  bis  late  obfervations  made  in  travelling  through  Italy y 
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See.  has  taken  notice,  that  in  the  Villa  Ludovifia  cc  they  fhewed  Tome 
cc  bones  of  a  human  body  all  crufted  over  with  a  petrified  fubftance.” 

When  I  was  at  Rome  in  the  year  1734,  I  mylelf  faw  this  curiofity, 
which  is  dill  preferved  in  the  fame  Cafina  of  the  Ludovi/ian  gardens ; 
and  in  the  very  fquare  box  lined  with  velvet,  that  is  mentioned  by  Mr 
Lafjels ,  and  reprefented  by  Father  Kircher  :  and  as  I  had  before  heard 
it  much  fpoken  of,  and  had  conceived  an  idea  of  it  very  different  from 
the  truth,  I  was  willing  both  to  preferye  a  true  notion  of  it  myfelf,  and 
to  be  able  to  give  fuch  a  one  to  others.  I  therefore  employed  an  inge¬ 
nious  young  painter  to  make  as  exadt  a  drawing  of  it  as  he  could  ;  and 
1  afterwards  very  carefully  compared  his  drawing  with  the  original, 
which  is  the  fame  I  have  here  to  produce,  hoping  that  the  fight  of  it 
will  not  be  unacceptable  to  the  company.  The  ftony  fubftance  that 
joins  the  bones  together  is  of  a  whitifh  colour,  and  the  fame  as  that 
which  incrufts  the  bones  themfelves  :  fmall  fradtures  in  feveral  places 
difeover  the  natural  bones ;  and  the  fize  of  the  whole  mafs  may  be 
judged  of,  by  confidering  the  fculi,  which  is  of  the  common  dimen- 
fions,  as  a  fcale  to  the  other  parts. 

IX.  It  was  fent  me  lately,  from  Norwich ,  by  Mr  TV.  Arderon.  It 
feems  to  be  a  grinder  belonging  to  the  left  under-jaw  of  a  very  large 
elephant,  as  it’s  own  fize  and  weight  may  fiiew :  for  the  circumference, 
meafured  by  a  firing  drawn  round  the  edge,  is  3  feet,  wanting  1  inch  ; 
in  length  it  meafures  15  inches  ;  in  breadth,  where  vrideft,  7  inches,  in 
thicknefs  above  3  ;  and  it’s  weight  is  upwards  of  1 1  pounds. 

On  one  fide  it  is  convex,  and  on  the  other  concave,  with  1 6  ridges 
and  furrows  running  on  each  fide  tranfverfly,  and  correfponding  with 
the  fame  number  of  eminencies  on  the  grinding  edge,  which  appears 
furrowed  like  a  mill-ftone.  On  the  bottom  of  the  part  that  lay  within 
the  gum  are  feveral  cavities  for  the  infertion  of  the  nerves.  The  whole 
tooth  is  almoft  intire,  and  feems  very  little,  if  at  all,  petrefied  ;  but, 
fince  it’s  being  expofed  to  the  air,  feveral  little  cracks  appear.  Other 
monftrous  bones  were  found  with  it,  as  I  am  informed  ;  and  particu¬ 
larly  thigh-bones,  6  feet  long,  and  as  thick  as  the  thigh  of  a  man  •,  all 
which  belonged  probably  to  the  fame  animal,  and  may  be  confidered  as 
farther  proofs  of  the  creature’s  enormous  fize. 

The  place  where,  and  the  manner  how,  thefe  bones  were  difeovered? 
are  particulars  fo  well  deferving  conftderation,  that  I  fnall  make  no  apo* 
logy  for  relating  them. 

A  little  town,  called  Munfley ,  is  fituated  clofe  to  the  fea-fhore,  on  the 
N.  E.  coaft  of  the  county  of  Norfolk ,  where  the  fea  is  bounded  by  ex¬ 
ceeding  high  rocky  cliffs  :  fome  whereof  being  gradually  undermined  by 
the  continual  dafhing  of  the  waves  when  the  tide  comes  in,  great  pieces 
frequently  tumble  down  upon  the  fhore  :  and  by  the  tumbling  down  of 
one  of  thefe  the  above  mentioned  bones  and  grinder  were  difeovered. 
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Here  therefore  can  be  little  reafon  for  imagining  (as  I  know  fome 
have  done,  when  fuch-like  bones  have  been  found  in  more  inland  coun¬ 
ties),  that  the  Romans  brought  elephants  over  hither  ;  which,  when 
dead,  they  buried  deep  in  the  earth,  to  prevent  their  becoming  offen- 
five  :  for  they  could  never  think  of  burying  fuch  a  carcafe  in  a  rocky 
cliff,  clofe  to,  or  perhaps  over-hanging,  the  fea.  But,  on  the  contrary, 
this  difcovery  feems  a  convincing  demonftration,  that  the  earth  has  un¬ 
dergone  fome  very  extraordinary  alterations :  for  the  remains  of  ani¬ 
mals,  of  quite  different  climates  and  regions,  and  of  kinds,  which,  in 
the  prefent  fituation  of  the  world,  could  never  pofhbly  come  over  hither, 
muft  either  imply  their  having  been  placed  here  by  Providence,  origi¬ 
nally,  or,  that  this  ifland  muff,  heretofore,  have  been  contiguous  to 
the  Continent :  but,  fince  we  find  thefe  creatures  in  very  hot  countries 
only,  it  is  highly  probable  they  were  never  placed  here  by  Providence  ; 
unlefs  we  can  fuppofe  the  temperature  of  our  climate,  as  to  heat  and 
cold,  to  have  been  greatly  altered  :  and,  without  fuch  a  fuppofition,  it 
would  be  no  lefs  unreafonable  to  imagine  they  would  wander  hither  from 
warmer  regions,  though  even  all  the  quarters  of  the  globe  fhould  have 
been  contiguous. 

What  changes  have  happened  to  our  earth,  and  how  they  have  been 
produced,  no  human  wifdom  can  poffibly  find  out  with  any  certainty  : 
but  fuppofe  only  the  polar  points,  or  axis  thereof,  to  have  been  fhifted 
at  any  time  but  a  few  degrees,  and  it’s  centre  of  gravity  to  have  been 
altered  (which  fome  great  men  have  imagined  not  improbable),  wdiat 
convulfions  in  nature,  what  an  univerfal  change  in  the  face  of  things, 
muft  thereby  have  been  occafioned  !  What  inundations,  or  deluges  of 
water,  bearing  every  thing  before  them !  What  breaches  in  the  earth, 
what  hurricanes  and  tempefls,  muft  have  attended  fuch  an  event !  For 
the  waters  muft  have  been  rolled  along,  till,  by  them,  an  equipoife  was 
produced.  In  fhort,  all  parts  of  the  world  would  thereby  acquire  diffe¬ 
rent  degrees  of  heat  and  cold  from  what  they  had  before.  Seas  would 
be  formed  where  continents  had  been  :  continents  would  be  torn  in 
funder,  or  perhaps  fplit  into  ifland s.  The  antient  bed  of  the  fea  would 
be  changed  into  dry  land,  and  appear  covered  at  firft  with  fhells,  and 
other  marine  bodies  ;  of  which  the  adtion  and  nitrous  falts  of  the  air 

and  turn  t 
would  be 

tor  many  ages. 

Such  would  probably  have  been  the  Fate  of  inanimate  things  :  and  as 
to  living  creatures,  they  muft  have  been  almoft  univerfally  deftroyed 
and  buried  in  the  ruins  of  the  world,  as  perhaps  this  elephant  may  have 
been.  Some  few,  however,  would  in  all  likelihood  efcape,  either  by 
fwimming  to,  or  being  left  on,  riling  lands  ;  where,  if  they  met  with 
proper  food,  and  an  agreeable  climate,  they  would  continue  and  in- 
oreafe,  or  otherwife  would  wander  till  they  found  fuch  a  country,  un¬ 
lefs  prevented  by  interppfing  feas,  or  impaffable  rivers. 


would,  in  a  few  years,  moulder  away 
furface  ;  but  fuch  as  were  buried  deep 


)  duft  thofe  upon  the 
preferved  and  remain 
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All  this  indeed  is  barely  conjecture  :  but  the  bones  and  teeth  of  fifhes, 
the  multitudes  of  fea-fhells  (fome  whereof  are  petrefied,  and  others  not), 
and  the  many  fea-produ£tions  found  buried  in  the  earth  in  almoit  every 
country,  at  vaft  difcances  from  the  fea,  and  even  in  the  midland  parts, 
are  demonftrations  of  the  furprizing  alterations  that  mud  have  happen¬ 
ed  as  to  the  difpofition  of  fea  and  land.  The  horns  of  the  great  rnoufe- 
deer,  dug  frequently  out  of  the  bogs  in  Ireland ,  and  fometimes  in  Eng¬ 
land,  the  bones  and  teeth  of  elephants  found  there,  and  this  prefent 
difcovery,  together  with  fome  others  of  the  like  kind  that  have  been 
made  in  England ,  feem  to  prove,  that  fuch  animals  formerly  inhabited 
thefe  countries,  notwithstanding  the  moule-deer  is  known  at  prefent 
only  in  America,  and  elephants  are  not  found  except  in  Africa  and  Afia . 

Part  of  the  horn  and  palm  of  a  deer,  found  in  a  chalk- pit,  at  a  village 
called  Baber ,  4  miles  E.  of  Norwich ,  at  the  depth  of  16  feet,  and  almoft 
converted  into  a  chalky  fubftance,  being  of  a  kind  of  which,  I  am  told, 
we  have  none  in  this  iQand,  I  alfo  lay  before  you,  as  another  proof  to 
the  fame  purpofe. 


X.  The  head  and  horns,  reprefented  in  Fig .  48.  were  found  in  a  fand- 
bed,  in  the  river  Rye ,  which  runs  into  the  Derwent ,  in  the  eaft-riding, 
belonging  to  Ralph  Crathorn ,  Efq;  They  were  dilcovered  as  he  was 
fi thing  for  falmon  ;  the  net  happening  to  hang  on  one  or  two  of  the 
antlers.  He  ordered  to  pull  away  ;  by  which  fome  of  the  antlers  were 
broke  off,  and  difcovered  it  to  be  part  of  a  deer’s  horn.  At  length, 
with  fome  difficulty,  it  was  dug  out  pretty  intire.  Mr  Crathorn  fup- 
pofes,  that  thefe  wild  moors  were  once  inhabited  by  this  kind  of  deer, 
not  any  fuch  now  being  known  to  be  in  this  kingdom  *,  and  fuppofes 
it  is,  at  lead,  7  or  800  years  fince  it’s  death  ;  and  that  by  age  or  po¬ 
verty  deftroyed,  and  by  time  buried  in  thofe  lands.  It  is  about  3  years 
fince  it  was  found  (as  the  abovefaid  worthy  gentleman  told  me)  where 
he  lives ;  which  is  at  Nefs  near  Malton  in  Torkjhire. 

• 

a  is  12  inches  long,  b  the  fame,  c  the  fame,  d  is  4  inches  from  the 
main  horn,  and  the  2  crofs  branches  are  8.  e\s  6  inches,  /  is  7  inches. 
g  is  6  inches ;  and  2  feet  10  inches  from  the  root  of  the  horn  to  the 
tip. 

All  thofe  places  with  marks  were  broke,  and  put  together  again. 

St.  lb. 

This  lkull  and  horns  weigh - 4  12 


An  account  of 
two  extraor¬ 
dinary  Deers 
Horns,  found 
under-ground 
in  different 
parts  of  York- 
fhire  ;  in  a 
letter  from 
Mr  Tho. 
Knowiton,  to 
Mr  Mark 
Catelhv, 

F.  R.  S.  NT 
479.  p.  124. 
Mar.  &  Apr. 
1746.  Read 
March  13. 
1745-6. 

Fig.  48, 


It  was  found  in  a  peat-mofs,  at  Cowthorp  near  North  Dreighton  in 
Torkjhire ,  in  the  year  1 744. 

Feet  Inch. 

The  length  of  the  lkull,  from  the  nofe-end  marked  A ,  to  the  ] 
back-part  of  the  head  B,  5  1 

The  breadth  of  the  forehead,  from  C  to  C,  o 

Length  of  each  horn,  from  the  fkull  D  to  the  tip, «  5 
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Feet  Inch. 

The  extent  of  the  horns,  from  E  to  E  6  i 

The  breadth  of  the  web  or  palm,  from  FG  to  F,  2  i 

F  G  and  G,  two  places  where  the  horns  are  broke. 

1  The  noftrils. 

2  The  eye. 

3  The  teeth,  which  are  very  large  and  found. 

N.  B.  It  is  evident  the  horns  are  not  at  their  full  growth,  being  yet 
covered  with  what  is  called  the  Velvet. 

The  figure  above  is  the  reprefentation  and  extraordinary  dimenfions 
of  the  fkull  and  horns  of  a  deer,  dug  from  the  depth  of  6  feet  out  of  a 
peat-mofs,  as  above  mentioned. 

But  what  I  think  more  extraordinary  is,  that  the  late  Earl  of  Carlijle’s 
fteward,  Mr  Jokey  in  digging  the  foundation  of  an  houfe  and  cellars, 
found,  at  the  depth  of  6  feet,  a  part  of  a  jaw-bone  with  teeth,  and  a 
horn  of  a  buck  or  flag,  of  mod;  exceeding  large  dimenfions,  which  lay 
buried  under  2  feet  common  foil  *,  then  one  foot  of  fealping  or  fand- 
bed  ♦,  then  18  inches  of  ffone ;  then  another  vein  of  fand,  6  inches; 
then  another  head  of  flone  *,  under  which  lay  thole  before- mentioned 
jaw-bone,  and  piece  of  horn  ;  which,  in  all  appearance,  to  every  one 
that  viewed  thefe  jtraiumsy  had  never  been  removed. 

Dimensions  of  the  Deers  Horns  in  the  Mufeum  of  the  Royal  Society. 

Feet  Inch. 


Length  of  the  fkull  —  - — •  i  4 

Breadth  of  the  forehead  — —  * — — .  o  9 

Length  of  each  horn  - - -  —  —  5  o 

Diftance  of  the  extreme  tips  of  the  horns  -  6  o 


N.  B.  Thefe  horns  (Fig.  49.)  are  evidently  of  the  fame  fort  as  thofe 
often  found  in  Ireland ,  of  which  deferiptions  are  given  in  Franfalt* 
n.  227.  n.  394.  and  n.  444.  p.  389.  But  I  do  not  remember  to  have 
met  with  any  before  of  this  fpecies  found  in  England ,  or  any-where 
elfe  befides  Ireland.  C.  M. 

An  inquiry  XI.  The  lapis  ofteocolla  is  diftinguifhed  by  feveral  names  *,  it  is  how- 
into  the  Lapis  ever  generally  called  Oftiocollay  or  Ofteocollay  a  name  compounded  of  2 
Ofteocolla  ;  Greek  words,  oreov,  a  boney  and  xoAAa,  glue  :  it  is  otherwife  called  La - 

°ftiteSy  ollofteosy  offma ,  offifanay  ojffragay  lapis  Afiatieusy  lapis  Moro- 
Nuremberg  ;  €^us->  flores  arenae ,  fofftle  arbor  efcensy  lapis  fabilis,  and  lapis  arenofus * 
comiyiunicated  It  is  found  in  feveral  parts  of  Germany  :  but  our  anceftors  had  no  juft 

by  Mr  Peter  knowledge  of  it ;  for  fome  took  it  to  be  petrified  bones,  and  others  be- 

“ko  keved  it  to  be  a  .fort  of  gypfum . 

476  p'373"  ^ie  wherein  it  is  produced,  is  always  fandy  and  barren ;  and 

Apr!  &c.  ‘  '  Lldom  produces  any  fort  of  plant,  except  the  poplar  ;  but  none  of  them. 
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as  fome  have  pretended,  are  ever  found  in  vailies,  or  fprings,  or  in  1745* 
clay.  9 

Kr tenter  man  has  mentioned  one  that  had  the  figure  of  a  fort  of  cheft  : 
but  it  feems  rather  to  have  been  a  tophus ,  than  ofteocolla.  Mercatus 
alfo  had  no  juft  knowledge  of  this  fubftance,  when  he  called  fome  pe- 
trefabtions,  and  tophi  calcarii  by  that  name,  which  in  the  opinion  of 
Herman  are  rather  bolaria  or  cifti. 

As  to  it’s  origin,  it  is  produced  in  the  fandy  foil  mentioned  above, 
at  the  depth  of  lome  feet,  and  has  the  form  of  a  root.  The  largeft  can 
hardly  be  compafled  by  both  hands,  but  the  others  are  gradually  lefs. 

As  to  it’s  confiftence,  the  ofteocolla ,  whilft  underground,  is  never  hard, 
but  always  foft  and.  muddy,  fo  that  it  feems  like  luet  or  fat  to  the 
touch,  but  when  dry  it  is  white,  like  any  calcarious  fubftance.  As  it 
is  found  under  ground,  it  is  partly  grey,  partly  yellow  or  white,  and 
the  fand  adheres  copioufly  to  it’s  outiide.  It’s  foft  confiftence  will  not 
permit  it  to  be  taken  out  whole,  fo  as  to  fhew  the  true  form  of  a  root, 
unlefs  the  work  is  carried  on  with  great  art,  and  fome  weeks,  or  even 
months  are  beftowed  upon  it :  for  if  it  is  taken  up  haftily  out  of  the  fand, 
it  will  break  :  wherefore  the  following  rules  are  to'  be  obferved  : 

1.  It  muft  be  fought  for  with  labour  and  patience.  2.  The  fand  muft 
be  gently  wiped  off.  3.  It  muft  be  taken  far  from  the  root.  4.  An 
examination  muft  be  made,  whether  there  are  any  fmall  fecondary  roots 
fhooting  forth,  of  which  great  care  muft  be  taken,  that  they  are  not 
loft.  5.  Several  muft  not  be  taken  at  the  fame  time  ;  but  liberty  fhould 
be  given  them  to  grow  dry  and  hard.  6.  The  pit  fhould  be  covered 
with  boards,  to  keep  off  any  rain  that  may  happen  to  fall.  7.  The 
digging  muft  not  be  repeated,  till  thofe  which  are  already  expofed,  are 
grown  fufficiently  hard.  8.  In  warm,  dry,  and  clear  weather,  the  planks 
fhould  be  removed,  that  they  may  be  the  fooner  dry.  9.  The  digging 
fhould  be  begun  at  a  good  diftance,  as  water  is  generally  found  under¬ 
neath. 

Many  authors  have  obferved,  that  ofteocolla  is  hollow  within  ;  but 
they  do  not  agree,  whether  it  is  to  be  referred  to  the  vegetable  or  mine¬ 
ral  kingdom.  Many  of  the  Ancients  thought  they  were  bones  tranf- 
formed  •,  but  many  denied  it,  becaufe  there  are  not  found  any  perfebt 
fragments  of  bones,  nor  is  any  trace  of  animal  parts  difcovered  by  Che- 
miftry.  Erafmus  wrote  very  probably  concerning  it :  thofe  who  would 
not  acknowledge  it  to  be  bones,  have  fuppofed  it  to  be  a  mineral  natural¬ 
ly  generated  from  the  fand.  Prof.  Eeichmeyer  calls  it  a  marie.  The  fkilfui 
Metallift  Henckelius  refers  it  to  minerals  ;  but  is  filent  as  to  it’s  genera¬ 
tion.  Prof.  Juncker  will  have  it  to  be  generated  in  the  fand,  but  does 
not  add,  whether  it  proceeds  from  the  trunks  or  roots  of  trees.  For 
my  part  I  think  it  is  a  root,  to  which  the  fand  adheres,  and  that  it  is 
thus  gradually  generated.  And  tho’  there  is  a  great  quantity  of  ofteo¬ 
colla  found,  yet  there  is  never  any  wood,  at  leaft  fuch  as  is  green,  found 
Handing  above  ground  j  and  tho’  I  made  a  very  exabt  inquiry  into  the 
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origin  of  this  ofteocolla ,  and  of  it’s  tree,  the  root  of  which  had  degene¬ 
rated  into  ofteocolla ;  yet  it  was  a  long  time  before  I  difcovered  a  dry 
bough,  and  green  twig  adhering  to  a  tree,  which  (till  remained  woody 
in  the  upper  part,  and  was  at  the  fame  time  changed  into  mere  ofteo¬ 
colla  in  the  lower  part,  and  upon  a  more  fcrupulous  examination  ap¬ 
peared  to  be  a  fort  of  poplar.  It’s  origin  therefore  is  to  be  fought  in 
the  black  poplar,  on  the  roots  of  which,  when  the  tree  is  cut  down,  the 
ofteocolla  is  formed. 

In  all  the  parts  of  ofteocolla ,  fomething  ligneous  is  found,  tho*  rotten, 
and  the  decay  of  the  wood  leaves  them  hollow  ;  fo  that  they  have  the 
refemblance  of  bones.  But  I  never  found  any  ofteocolla  on  the  trees  near 
them,  and  growing  in  the  fame  foil :  whereas  if  the  caufe  of  it’s  pro¬ 
duction  was  in  the  foil,  it  would  be  found  on  pines,  birches,  and  other 
trees. 

Hence  we  may  learn,  i.  That  ofteocolla  is  hardly  ever  found  in  f aline 
places.  2.  That  it  is  probable,  that  there  have  always  been  poplars, 
where  ofteocolla  is  found.  3.  That  all  the  diggers  up  of  Gfteocolla  may 
fee  that  it  has  been  a  root.  4.  That  another  criterion  may  be  made, 
that  when  any  ofteocolla  is  found,  fome  calcarious  bones  are  prominent, 
which  feem  to  exprefs  a  flower  :  whence  many  have  fancied,  that  it 
grows  and  flowers. 

The  ofteocolla  therefore  is  always  under  the  fand,  but  never  in  any 
place  but  where  it’s  roots  had  been,  in  adhering  to  which  it  has  gradu¬ 
ally  grown  hard,  and  fo  far  as  it  has  appeared  above  ground  become 
white ;  and  if  any  difference  is  found,  it  mud  be  imputed  to  accident. 
When  the  root  is  once  found,  if  you  dig  a  fpan  deeper,  you  will  cer¬ 
tainly  find  ofteocolla .  So  long  therefore  as  it  remains  under  ground,  it 
is  foft,  or  about  the  confidence  of  macerated  lime  mixt  with  fand  ;  but 
as  the  moidure  is  Evaporated,  it  becomes  gradually  harder. 

To  the  generation  of  it  therefore  is  required,  1.  The  root  of  a  poplar. 
2.  If  the  root  of  a  poplar  cannot  be  feen,  yet  by  didillation  it’s  vegetable 
fubdance  may  be  demondrated  in  the  empyreumatic  oil  3.  The  acid 
of  fait  clofely  united  with  fand  conduces  much  to  it’s  generation.  4. 
that,  as  we  know  by  Chemidry,  that  there  always  remains  fomething 
of  an  acid  in  fand,  and  confequently  fomething  lapidefcent  ;  fo  by  the 
force  of  thefe,  the  acid  of  fait  with  much  moidure  of  the  fand  conditutes 
a  fubdance,  only  here  the  free  accefs  of  the  air  is  dill  wanting,  whereas 
otherwife  it  mud  have  been  transformed  into  a  done  in  the  earth. 

It  appears  from  this,  becaufe  1.  The  mafs  hardens  as  foon  as  it  is  ex- 
pofed  to  the  air  and  dried.  2  Didillation  difcovers  fomething  of  an 
empyreumatic  petroleum  compofed  of  vitriolic  and  bituminous  parts.  3. 
B  oil  of  vitriol  is  poured  on  ofteocolla ,  an  acid  of  common  fait  feparates 
trom  it.  4,  I  infer  that  ofteocolla ,  is  not  a  calx ,  becaufe  it  can  by  no 
means  be  extradled  from  it. 

I  have  tried  the  ofteocolla  with  various  mendruums  what  weight  of 
each  would  be  diffolved  in  each  of  them  :  wherefore  I  always  took  5  fs 
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of  ofteocolla ,  and  §  fs  of  each  menftruum  ;  and  obferved,  1.  That  oil  of 
vitriol  diffolved  gr.  iv.  of  it,  that  the  folution  was  yellow,  and  that 
the  refidue  was  of  a  yellowifh  white.  2.  That  fpirit  of  vitriol  reduced  all 
into  a  falineform.  3.  That  Sp.  of  Nitre  diffolved  3i.  gr.  iv.  And  4.  The 
acid  of  common  fait  3i.  gr.  vi.  5.  That  Aqua  Regia  diffolved  3i.  gr.  iv. 
and  that  both  folutions  were  yellow,  and  the  refidue  of  a  yellowifh  white. 

6.  That  diftilled  vinegar  diffolved  3iTs,  and  that  the  folution  of  it  was 
yellowifh  *,  but  that  the  refidue,  like  the  others,  remained  free  from  the 
menftruum  as  to  any  change  of  colour. 

Ofteocolla  therefore,  as  it  is  ufed  in  the  fhops,  is  to  be  reputed  a  mi¬ 
neral  from  which  a  vegetable  has  been  feparated  :  it  may  be  called  a  cal- 
carious  earth  ;  but  it  does  not  change  the  fyrup  of  violets. 

By  diftillation  with  an  open  fire,  it  affords  an  urinous  fpirit,  it  ferments 
on  the  pouring  on  of  a  fixt  alkali,  and  difcovers  at  the  fame  time  an  uri¬ 
nous  fpirit:  the  refidue  being  mixt  with  water,  and  reduced  to  a  lixivium, 
did  not  produce  any  thing  faline;  I  endeavoured  at  the  fame  time  to  re¬ 
duce  one  part  into  a  calxy  but  could  not  obtain  any.  But  if  oil  of  vitriol  is 
poured  on  ofteocolla ,  an  acid  of  common  fait  feparates  from  it.  Ofteocolla 
being  calcined  with  an  alkali  feems  to  conflitute  an  opake  glafs,  but  it  may 
be  refolved  again  into  water,  and  therefore  it  cannot  be  looked  upon  as  a 
true  glafs.  Ofteocolla  being  put  into  a  tubulated  retort,  and  fet  over  a 
flow  fire,  and  having  oil  of  vitriol  poured  thro’  the  tube,  gets  free  from 
the  fpirit  of  fait,  which  may  alfo  be  obtained  by  diftillation.  I  have  alfo 
faturated  the  Sp.  of  fait  thus  obtained  with  a  fixt  alkali,  and  produced  a 
regenerated  common  fait :  I  have  put  it  again  into  the  retort  after  it  has 
been  dried,  and  poured  oil  of  vitriol  upon  it,  and  at  iaft  have  obtained 
by  diftillation  an  acid  fpirit  of  common  fait. 

The  chief  bafts  of  ofteocolla  is  land  ;  fome  will  have  lac  lunae  y 
medulla  faxonum ,  and  lapis  ofteocollae  to  be  one  and  the  fame  thing, 
but  they  are  miftaken.  If  any  rednefs  is  found  in  the  ofteocolla ,  it  is 
owing  to  fomething  of  iron.  It’s  ufe  in  medicine  is  abforbent  ;  whence 
fome  prefcribe  it  for  the  Fluor  albus.  s 


XII.  An  accident  calling  me  yefterday  to  Hedgerley ,  the  place  where 
there  is  dug  an  earth  commonly  called  IVindfor  loam,  and  famous  not 
only  in  England ,  but  many  other  parts  of  the  world,  I  took  an  oppor¬ 
tunity  of  going  to  the  pits,  and  informing  myfelf  of  the  prefent  con¬ 
dition  of  them  :  and  as  there  appears  too  much  probability  that  this 
earth  will  be  exhaufted,  and  loft  intirely  to  the  world,  in  a  few  years, 
I  prefume  it  may  not  be  unacceptable  to  you  to  have  an  account  of  the 
pits  of  it,  and  whatever  elfe  relates  to  it,  taken  on  the  fpot ;  which  I 
here  do  myfelf  the  honour  of  communicating  to  you,  and  fhall  take 
the  liberty  of  adding  to  it  what  has  fince  occurred  to  my  thoughts  in 
regard  to  the  fupplying  it’s  place  when  loft,  in  the  many  different  oc- 
cafions  on  which  it  is  now  ufed. 


A  letter  fro7n 
Mr  John  Hill, 
Apothecary,  to 
the  Pref.  con¬ 
cerning  Wind¬ 
for  Loam. 

N°.  483. 
p.  458.  Mar.. 
Sec.  1747. 
dated  May 
28.  1746. 
Read  Mar.  13. 

1746-7-  .. 


This 


6o6 


Of  the  Wind  for  Loam. 

This  earth  itfelf  is  a  coarfe  harfh  loam,  compofed  of  a  very  large 
fhining  fand,  of  extreme  hardnefs*  and  a  fine  foft  tenacious  clay  :  it’s 
value  is  ids  remarkable  quality  of  {landing  the  force  of  the  molt  violent 
fires  without  running  to  a  glafs  ;  which  makes  it  extremely  ufeful  to 
all  who  have  occafion  for  fuch  fires,  and  is  the  reafon  of  it’s  being  fent 
not  only  into  all  parts  of  England ,  but  to  Holland ,  Germany ,  and  many 
other  parts  of  the  world.  It  is  ufed  for  making  the  bricks  employed 
in  building  the  wind-furnaces  for  melting  iron,  ior  coating  over  the  in- 
fides  of  alfay -furnaces,  ufed  by  the  workers  on  metals,  and  on  many 
occafions  of  like  kind  at  the  glafs-houfes,  both  in  England  and  other 
nations. 

The  place  where  it  is  dug  is  Hedgerley  before-mentioned,  a  fmall 
village  about  22  miles  from  London ,  furrounded  with  hills,  under  one 
of  which  this  loam  lies.  The  pits  are  about  ~  of  a  mile  S.  W.  from 
the  town,  and  5  miles  N.  of  tVindfor :  they  extend  over  4  acres  of 
ground,  fituated  on  the  defcent  of  a  hill  ;  and  were  intended  to  have 
been  carried  over  much  more  ground  by  the  perfon  who  now  works 
them  ;  but,  on  trials,  the  loam  is  found  not  to  extend  as  was  imagined. 

They  dig,  before  they  come  at  this,  a  very  good  common  brick-clay, 
a  tile-clay,  and  a  potter’s  earth,  a  kind  of  clay  of  a  firmer  texture,  and 
deeper  colour,  than  either  of  thofe, ;  but  the  ftrata  of  thefe  are  feldom 
pure  or  regular,  and  at  the  boundaries  of  the  ftratum  of  loam  a  pure 
hard  fand,  evidently  the  fame  with  that  in  the  compofition  of  the  loam, 
but  left  loofe,  from  there  not  having  been  clay  in  the  way  to  bring  it 
into  the  condition  of  the  perfedt  mals.  They  have  already  worked  the 
ftratum  fo  far  as  to  find  it  bounded  E.  and  W.  by  beds  of  this  fand, 
and  N.  by  chalk,  and  are  therefore  afraid  it  will  be  foon  exhaufted  ;  at 
leaf!:,  whatever  they  get  hereafter,  mull  be  procured  with  more  labour 
and  expence,  as  they  have  no  where  to  fearch  for  it  but  higher  up  in 
the  hill  ;  from  whence  it  mull  be  fetched  at  greater  depths,  and  much 
more  expence  :  and  this  increafing  difficulty  of  procuring  it  has  been 
the  reafon  of  it’s  rifing  in  it’s  price  to  thaf  it  is  now  fold  at,  which  is 
5  ffiillings  a  buffiel  in  London  \  but  which  is  not  to  be  wondered  at, 
fince  on  the  fpot  the  quantity  that  makes  1000  bricks,  which  ufed  to 
cofi:  is.  and  8 d.  now  coils  10 the  digging,  and  will  every  year  coil 
more  and  more,  unlefs  a  new  ftratum  of  it  ffiould  be  difcovered  fome- 
where  thereabouts,  which  their  many  unfuccefsful  trials  make  them  at 
prefent  defpair  of. 

It  is  to  be  obferved,  that  this  valuable  earth  forms  but  a  fingle  ftra- 
tum ,  and  that  does  not  rife  and  dip  with  the  elevation  and  defcent  of 
the  hill,  as  the  ftrata  of  the  earth,  ilone,  &c,  in  hills  ufually  do,  but 
leems  to  be  even  and  fiat  at  it’s  bottom  *,  for  the  higher  up  the  hill  they 
open  their  pits,  the  deeper  in  proportion  they  find  the  ftratum  of 
loam  lie. 

It  is  worthy  obfervation,  that  this  hill  appears  from  this  not  to  have 
been  formed  as  the  hills  and  mountains  on  the  earth  in  general  have 

been 
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been  by  a  difruption  and  elevation  of  the  ftrata  by  violence  from  with¬ 
in  the  earth  *,  for,  in  that  cafe,  this  ftratum  of  loam  muft  have  been 
elevated  with  them,  and  would  have  been  as  near  the  furface,  or  near¬ 
ly  fo,  in  one  part  of  the  hill  as  in  another,  and  need  have  been  dug  for 
no  deeper  from  the  top  than  from  any  other  part  *,  whereas,  on  the 
contrary,  it  appears  to  lie  flat  and  level  underneath  the  whole  mafs  of 
earth,  which  makes  the  hill,  and  was,  in  all  probability,  the  furface, 
on  the  firft  fettling  of  the  terreftrial  and  other  matter  from  among  the 
waters  of  the  Deluge. 

The  earth,  which  makes  the  hill,  feems  to  have  been  a  prodigious 
mafs  of  matter,  roiled  along  by  the  irrefiftible  force  of  that  immenfe 
body  of  water,  and  afterwards  lodged  upon  it. 

That  this  might  be  the  cafe,  the  immenfe  force  of  that  vail  quantity 
of  water,  and  the  eafe  .with  which  heavy  bodies  are  mov^d  in  water, 
may  ferve  to  make  probable  •,  and  what  the  more  favours  the  conjecture 
is,  that  the  earth  which  makes  the  hill  is  not  difpofed  in  fuch  regular 
pure  ftrata  as  the  earths  fettled  regularly  from  the  waters  always  are, 
**  but  feems  evidently  a  mixed  mafs,  made  by  the  jumbling  together  of 
various  kinds  of  clay,  which  are,  in  fome  parts  of  it  found  pure, 
tho’  not  in  whole  ftrata  *,  and  in  others  irregularly  blended  in  different 
proportions  one  with  another  ;  which,  as  the  principal  matters  that 
compofe  it  are  of  very  different  colours,  viz.  a  red  and  a  white  clay,  is 
the  more  apparent.  And  this  is  further  confirmed,  by  there  being 
none  of  thole  common  extraneous  nodules  found  lodged  in  it,  which 
are  fo  frequent  in  the  ftrata  of  clay  formed  by  fubffdence  ;  fuch  as  the 
Ludus  Helmontiiy  pyritce ,  &c.  Thefe  have  fettled  with,  and  lodged 
themfelves  almoft  every-where  among  thofe  ftrata  ;  but  it  is  no  won¬ 
der  there  are  none  of  them  here,  if  this  hill  has  been  formed,  as  I  ima¬ 
gine  *,  fince,  in  the  rolling  it  along,  they  muff  naturally  have  been  left 
behind  :  and  I  promife  myfelf,  that  the  frequency  of  thefe  bodies  in  al- 
moft  all  our  little  clay-pits,  and  the  intire  abfence  of  them  in  the  vaff 
quantities  of  clay  that  have  been  dug  here,  will  be  efteemed,  by  all  who 
have  looked  deeply  into  thefe  fludies,  one  great  argument  of  the  truth 
of  this  fyflem  ^  which  may  alfo  extend  perhaps  to  many  other  hills  as 
well  as  this. 

As  the  workmen  are  now  obliged  to  dig  this  loam  -at  26  feet  deep, 
inftead  of  about  14,  at  which  depth  they  long  found  it,  and  muff  here¬ 
after,  as  they  are  obliged  to  afeend  the  hill,  dig  it  at  38  or  40  feet,  the 
price  of  it  will,  I  am  afraid,  rob  us  of  it,  before  the  vein  is  exhaufted. 
I  think  it  would  be  a  matter  worthy  conffderation,  whether,  from  exa¬ 
mining  the  parts  it  is  compofed  of,  a  fuccedaneum  might  not  be  found 
for  it,  by  an  artificial  mixture  of  fimilar  fubftances.  In  order  to  attempt 
this,  I  have,  by  means  of  water,  difunited  it’s  parts,  and  procured  them 
feparate  •,  and,  on  comparing  them  with  the  various  earths  and  fands 
from  different  parts  of  England ,  which  I  have  at  times  procured,  I 
think  that  I  can  exactly  match  the  fand  with  one  from  Hampfte  ad- Heath? 
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and  the  clay  with  one  from  a  pit  near  the  lower  end  of  Highgate :  the 
proportions  may  be  eafily  learned,  by  accurate  obfervation  of  the  quan¬ 
tities  of  each,  where  difunited  ;  and  a  fuccedaneum  on  thefe  principles 
eafily  made. 

It  is  evident  to  me,  that  the  only  reafon  why  it  endures  the  fire  fo 
much  better  than  other  clays,  is  the  extreme  hardnefs  and  great  quan¬ 
tity  of  the  fand  it  contains :  and  as  I  imagine  it  eafy  to  throw  a  fand  of 
equal  hardnefs,  and  in  equal  quantity,  into  an  artificial  loam,  I  fee  no 
reafon  to  doubt  of  making  it  equally  ufeful. 


‘The  formation  XIII.  In  my  late  fearches  after  fands,  pebbles,  and  other  foffiis,  in 
of  Pebbles ;  our  county  of  Norfolk  (fome  whereof  I  had  the  pleafure  to  fend  you  not 
lfromMr  W  *0no  a§°)  *  made  fuch  occafional  obfervations  on  the  fituation  and  con- 
Arderon  ’  dition  of  the  feveral  bodies  I  met  with,  as  reafon  mull,  I  think,  fug- 
F.  R.  s.’fo  geft  to  every  man  that  con  fitters  them.  I  fhall  trouble  you  with  no 
Mr  H.  Baker,  hypothefis,  nor  form  any  random  gueffes,  to  account  for  fuch  their 
F.  R,s.  iBid.  fituation,  and  the  condition  wherein  they  are  found  ;  but,  if  a  relation 
April  2*  1747  true  facts,  and  conclufions  naturally  deducible  therefrom,  may  prove 
7  7  acceptable,  they  are  intirely  at  your  fervice. 

In  all  ftrata  of  pebbles,  that  I  have  yet  examined,  there  are  fome 
which  are  broken,  and  whofe  pieces  lie  together,  or  very  near  each 
other  ;  but,  as  bodies  of  fuch  hardnefs  could  not  be  broken  without 
fome  confiderable  force  or  violence,  their  fituation  implies,  that  they 
buffered  fuch  force  or  violence  as  broke  their  parts  afunder,  in  or  near 
the  place  where  they  at  prefent  lie. 

Others  again  have  had  pieces  broken  from  them,  though  not  the 
lead:  fragment  of  thofe  pieces  can  now  be  found  :  from  whence  we  mufl 
conclude,  that  whatever  might  be  the  caufe  of  their  fradture,  they  mull 
either  have  been  broken  at  fome  place  diftant  from  where  they  now  lie, 
or  the  pieces  broken  from  them  mull  at  fome  time  or  other  have  been 
removed  to  fome  diftant  place. 

Several  of  thefe  pieces  of  broken  pebbles  have  their  edges  and  cor¬ 
ners  fo  very  lharp,  that  it  feems  as  if  they  had  never  been  removed 
trom  the  place  where  they  received  the  damage.  Others  have  their 
fides  and  corners  fo  blunted,  rounded,  and  worn  away,  that  one  cannot 
help  imagining  they  muft  have  been  very  roughly  tolled  backwards  and 
forwards  againft  other  hard  bodies,  and  that  too  with  great  violence, 
or  for  a  very  long  continuance  •,  ftnce,  without  a  great  deal  of  fridlion, 
Such  hard  bodies  could  fcarcely  have  been  reduced  to  the  forms  they  are 
now  found  in. 

It  may  polfibly  be  objedted,  that  thefe  pieces  of  ftones  grew  in  the 
figure  wherein  they  new  appear  •,  but  I  am  fully  fatisfied,  that  any  man 
wrho  will  take  the  pains  to  examine  thefe  bodies  carefully,  will  foon  be 
convinced,  from  their  veins,  or  grain,  or  coats,  which  furround  each 
other,  fomewhat  like  the  different  years  growth  in  trees,  that  they  muli 
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once  have  been  complete  and  intire  :  and  this  will  be  more  fully  evi¬ 
dent,  if  they  are  compared  with  a  (tone  broken  by  art. 

Among  thefe  fir  at  a  of  pebbles  are  feveral  fragments  of  various  kinds 
of  marble,  various  kinds  of  fand-ftone,  and  various  kinds  of  gypftum 
(though  this  part  of  the  kingdom  affordeth  no  fuch  thing) ;  molt  of 
which  have  attained  the  hardnefs  of  the  very  hardeit  of  our  pebbles,  as 
it  fhould  feem,  by  lying  amongft  them. 

Such  pebbles  as  are  found  here  in  fir  at  a  near  the  furface  of  the  earth, 
are  much  more  brittle,  and  break  eafier  without  comparifon,  than  thofe 
which  lie  in  deeper  ftrata  :  for,  if  the  firft  of  thefe  fall,  but  with  their 
own  weight,  upon  any  other  (tone,  from  the  height  of  3  or  4  feet,  they 
will  break  very  frequently  into  10  or  12  pieces  ;  whereas  fuch  as  are 
found  deep  in  the  earth  will  endure  being  thrown  againft  one  another 
with  all  the  force  one  can  give,  and  that  too  20  times  perhaps,  before 
the  lead  fplinter  of  them  can  be  broken  off. 

I  have  conftantly  found,  that  the  more  clean  and  tranfparent  the 
fands  are  with  which  our  pebbles  are  mixed,  the  more  beautiful  the 
pebbles  themfelves  are,  however  different  their  colours  be. 

It  is  wonderful  to  obferve  and  confider  with  what  amazing  fkill  the 
Creator  of  all  things  hath  difpofed  the  different  firata  of  the  earth,  to 
ferve  the  purpofes  of  His  Wifdom. 

The  vegetable  mould  or  furface  of  the  earth  is  compounded  or  made 
up  of  fands,  clays,  marls,  loams,  rotten  ftalks,  and  leaves  of  herbs, 

&c.  ferving  as  a  proper  bed  and  covering,  as  well  as  a  receptacle  and 
conductor  of  moifture,  to  the  roots  of  trees  and  plants  in  general, 

Sands  and  pebblts  may  be  confidered  as  drains  for  carrying  off  the 
redundant  moifture,  to  where  it  may  be  ready  to  fupply  the  place  of 
what  is  continually  rifing  in  exhalations ;  but,  left:  the  ftrata  of  fand 
fhould  be  too  thick,  fmall  ones  of  clay  are  often  placed  between,  and 
feem  intended  to  prevent  this  moifture  from  departing  too  far  from 
where  it  may  prove  of  general  ufe.  And,  left  thefe  curious  but 
thin  partitions  of  clay  fhould  give  way,  by  their  foftnefs,  for  the 
particles  of  fand  to  insinuate  into  them,  and  thereby  let  the  moifture 
pafs  through,  thin  crufts  of  a  ferrugineous  fubftance  are  placed  above 
and  beneath  each  of  thefe  clayey  ftrata ,  and  ferve  effectually  to  keep 
the  clay  and  fand  afunder. 

Theobfervations  you  have  now  read  muft  be  underftood  to  relate  to  the 
county  of  Norfolk  only  •,  for  I  have  never  had  any  opportunity  of  fearch- 
ing  the  bowels  of  the  earth  in  other  places ;  but  the  general  uniformity 
of  nature  makes  me  fuppofe  the  fituation  and  circumftances  of  pebbles, 
fands,  &c.  in  other  countries  may  not  be  very  different. 

XIV.  Gems  or  precious  (tones,  of  all  fpecies,  are  fometimes  found  Some  obferva- 
of  regular  fhapes,  and  with  a  natural  polifh  ;  and  fometimes  of  irregu-  tiom  upon 
lar  fhapes,  and  with  a  rough  coat.  The  firft  fort  may  be  confidered  as  9ems 
of  the  pebble  kind  ;  and  they  are  faid  to  be  found  near  the  beds  of 
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rivers,  after  great  rains :  the  others  are  found  in  mines,  and  in  the  clefts 
of  rocks. 

The  gems  of  the  firft  fort  were  what  the  Ancients  moft  ufually  en¬ 
graved  upon :  thefe  are  commonly  called  intaglio's  \  and  they  are  moft- 
;  ly  of  a  long  oval  figure,  inclining  to  a  point  at  each  end,  convex  as 
well  on  the  engraved  face,  as  on  the  others,  with  a  ridge  running  from 
end  to  end  on  the  under  fide,  which  is  hereby,  as  it  were,  divided  into 
two  faces ;  both  which  are  alfo,  though  not  fo  didindtly,  parted  from 
the  upper  face,  by  another  ridge  running  quite  round  the  oval. 

The  done  mod  commonly  found  engraved  is  the  beryl  that  moft 
frequently  found  next  is  the  plafm^  or  prime  emerald ;  and  then  the 
hyacinth  ox  jacinth.  The  chryfolite  is  fometimes,  but  rarely,  found  en¬ 
graved  ;  as  are  alfo,  but  that  very  feldom,  the  cryfial ,  or  oriental  pebble y 
the  garnet ,  and  the  amethyfi . 

Of  the  beryl  there  are  three  fpecies  *,  the  red,  inclining  to  orange-co¬ 
lour,  tranfparent  and  lively  ;  the  yellow,  of  an  ochre-colour ;  and  the 
white,  commonly  called  the  chalcedony  of  the  colour  of  fheer  milk. 
Thefe  two  lad  have  lefs  life  than  the  hrd. 

The  plafm  or  prime  emerald  is  green,  nearly  of  the  colour  of  dag- 
nated  water  ;  fometimes  tolerably  clear,  but,  for  the  mod  part,  full  of 
black  and  white  fpecks,  and  rather  opaque. 

Th t  jacinth  is  of  a  deep  tawny  red,  like  very  old  fort  wine,  but  live¬ 
ly  and  tranfparent. 

The  chryfolite  is  of  a  light-green  grafs-colour,  and  is  fuppofed  to 
have  been  the  beryl  of  the  Ancients,  tranfparent,  but  not  lively. 

The  cryfial  or  oriental  pebble  is  harder  and  more  lively  than  the  com¬ 
mon  rock  cryfial  \  is  of  a  filverifh  hue,  and  but  very  little  inferior  to 

the  white  faff  hire.. 

The  garnet  is  of  the  fame  colour  as  the  jacinth ,  but  more  inclining 
to  the  purple,  and  not  fo  lively. 

The  amethyfi  is  of  a  deep  purple,  tranfparent  and  lively. 

There  were  fome  other  fpecies  of  dones  engraved  upon  by  the  Ro¬ 
mans  *,  but  rarely  before  the  latter  times  of  the  empire,  when  the  art  it- 
felf  was  greatly  upon  the  decline. 

All  the  before- mentioned  forts  of  dones  are  faid  to  have  been  of  the 
produce  of  Egypt ,  or  of  the  Eaft-Indies ;  and  to  have  been  brought 
from  the  borders  of  the  Nile ,  or  of  the  Ganges. 

Here  follows  a  general  table  of  what  are  ufually  called  Precious 
Stones. 

The  beryl9  is  red,  yellow,  or  white. 

The  plafm ,  is  green. 

The  jacinth ,  of  a  deep  tawny  red. 

The  chryfolite ,  of  a  light  grafs  green. 

The  cryfial y  or  oriental  pebble ,  of  a  filverifh  white» 

The  garnet ,  of  a  deep  red  claret- colour. 

tThe  amethyfi ,  purple. 
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The  diamond ,  white. 

The  ruby,  red  or  crimfon-colour’d. 

The  emerald ,  of  a  deep  green. 

The  aqua  marina ,  of  a  bluifh  fea-green,  like  fea- water. 

The  topaz ,  of  a  ripe  citron  yellow. 

The  fapphire ,  of  a  deep  fky-blue,  or  of  a  filver  white» 

The  cornelian ,  red  or  white. 

The  opal,,  white  and  changeable. 

The  v  er  mill  on-ft  one ,  is  more  tawny  than  the  jacinth. 

All  thefe  ftones  are  more  or  lefs  tranfparent :  the  following  are  all 
Opaque : 

The  cat's -eye,  brown. 

The  red  jafper ,  called  alfo  thick  cornelian ,  is  of  the  colour  of  red 
ochre.  ’ . 

The  jet ,  black. 

Agates ,  are  of  various  forts. 

The  bloody ft  one,  is  green,  veined  or  fpotted  with  red  and  white. 

The  onyx,  confifts  of  different  parallel  ftrata ,  moftly  white  and  black. 

The  fardonyx,  of  feveral  fhades  of  brown  and  white. 

The  agat-onyx,  of  two  or  more  ftrata  of  white,  either  opaque  or 
tranfparent. 

Alabafter,  different  ftrata  of  white  and  yellow,  like  the  agate-onyx , 
but  all  opaque. 

The  toad's- eye,  black. 

The  turquoife ,  of  a  yellowifh  blue  inclining  to  green* 

Lapis-lazuli,  is  of  a  fine  deep  blue,  * 

Of  mod  of  the  fpecies  before- mentioned  thefe  are  fome  of  an  inferior 
clafs  and  beauty.  Thefe  are  commonly  called  by  Jewellers  Occidental 
Stones  :  they  are  moftly  the  produce  of  Europe ,  and  found  in  mines  or 
ftone-quarries  ;  and  are  fo  named,  in  oppofition  to  thofe  of  a  higher  clafs, 
which  are  always  accounted  oriental,  and  fuppofed  t©  be  only  produced 
in  the  more  eaftern  parts  of  our  continent. 

The  onyx,  fardonyx ,  agate-onyx ,  alabafter  of  two  colours  or  ftrata, 
as  alfo  certain  fhells  of  different  coats,  were  frequently  engraved  by  the 
Ancients  in  relief ;  and  thefe  forts  of  engravings  are  commonly  called 
■ Cameo's *  They  alfo  fometimes  ingrafted  a  head,  or  fome  other  figure 
in  relief  of  gold,  upon  a  blood-ftone. 

Befides  which  there  are  fome  antiques,  moftly  cornelians,  that  are 
covered  with  a  ftratum  of  white.  This  ftratum  has  by  fome  been  look- 
ed  upon  as  natural ;  but  it  was  really  a  fort  of  coat  of  enamel  that  was 
laid  on.  This  was  ufed  only  in  the  times  of  the  lower  empire. 

The  ftones  efteemed  the  beft  for  engraving  upon  were  the  onyx  and 
fardonyx  j  and  next  to  them  the  beryl  and  the  jacinth . 
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The  Ancients  engraved  moft  of  their  ftones,  except  the  onyx  and  far- 
ionyx ,  juft  as  they  were  found  ;  their  natural  polifh  excelling  all  that 
can  be  done  by  arc  •,  but  the  beauty  of  the  leveral  fpecies  of  onyx's  could 
only  be  difcovered  by  cutting. 

The  merit  both  of  intaglio' s  and  cameo's  depends  on  their  erudition, 
on  the  goodnefs  of  the  workmanfhip,  and  on  the  beauty  of  their  polifh. 

The  antique 'gems  of  Greek  work  are  the  moft  efteemed  ;  and  next  to 
them  the  Roman  ones,  in  the  times  of  the  higher  empire. 

jn  account  of  XV.  The  drawing  here  annexed,  reprefents  a  fmall  cryftal  magni- 
ccrtain  perfect  fied  j  it  is  one  of  a  great  number  brought  by  a  very  curious  gentleman 
minute  cryjlal  from  Gibraltar ,  who  has  caufcd  many  of  them  to  be  fet  in  buckles  of 
Tparfoni  different  kinds>  wear  of  his  lady  and  himfelf :  and  although  they. 

i¥  Dl°&  formed  and  polifhed  by  nature  ;  yet  they  look  very  bright,  and  pro- 

F  R.S.  N°.  duce  a  very  good  effebb  in  the  buckles. 

476  p.  468.  They  were  found  accidentally.  This  gentleman  faw  a  man  cleaving, 
/ipr.&c  1745.  a  rock  near  that  town,  and  obferved  a  great  quantity  of  fine  black  pow- 
ff  une  a7*  der  fall  from  it’s  crevices  ;  and,  being  very  curious,  he  examined  the 
Pigj-o.  powder,  and  found  thefe  little  ftones  in  clufters,  confifting  of  no  more 
than  12  or  14  each  ;  and  each  clufter  lying  at  confiderable  diftances 
from  one  another.  They  are  all  of  the  fame  form,  fome  lefs  perfebt: 
than  others,  and  are  in  general  hexagonals. 


‘The  fpecific 
Gravity  of 
Diamonds ; 
in  a  letter 
from  Mr  John 
Ellicot, 

F.  R  S.  to  the 
President. 
Ibid.  Read 
July  4,  1745. 
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XVI.  As,  from  fome  experiments  I  have  lately  had  the  opportunity 
of  making,  it  appears  highly  probable,  that  what  has  formerly  been 
publifhed  concerning  the  lpecific  gravity  of  diamonds,  is  not  to  be  de¬ 
pended  upon  ;  I  hope  a  fhort  account  of  thefe  experiments  will  not  be 
unacceptable  to  you,  efpecially  as  I  do  not  find  the  leaft  notice  taken  of 
the  fpecific  gravity  of  diamonds  in  any  of  the  tables  publifhed  in  the 
Philofophical  Bran  factions. 

In  the  account  the  hon.  Mr  Boyle  has  given  of  diamonds  *,  he  relates 
u  as  the  opinion  of  a  famous  and  experienced  cutter  of  diamonds, 
that  fome  rough  diamonds  were  confiderably  heavier  than  others  of 
46  the  fame  bignefs,  efpecially  if  they  were  cloudy  or  foul ;  and  Mr 
Boyle  mentions  one  that  weighed  8  grains  and  -X ;  which,  being  care¬ 
fully  weighed  in  water,  according  to  the  rules  of  hydroftatics,  pro¬ 
ved  to  an  equal  bulk  of  that  liquor,  as  2  X-  to  1  ;  io  that,  as  far  as 
could  be  judged  by  that  experiment,  a  diamond  weighs  net  thrice 
fo  much  as  water.”  And  yet,  in  this  table  of  fpecific  gravities,  that 
of  a  diamond  is  faid  to  be  to  water  as  3400  to  1000,  or  as  3,  4.  to  1  ; 
and  therefore,  according  to  thefe  two  accounts,  there  fhould  be  fome 
diamonds,  whofe  fpecific  gravity  fhall  differ  nearly  the  f  from  others 
which  I  am  perfuaded,  is  a  much  greater  difference  than  could  be  ex- 
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*  Pag*  83.  Yol.  V.  new  edition  of  Mr  Boyle's  works  in  folia. 
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'pefted  in  any  bodies  of  the  fame  kind,  or  that  which,  on  a  more  nice 
examination,  will  be  found  to  be  in  diamonds. 

The  firfb  diamonds  I  had  the  opportunity  of  feeing  weighed,  were 
two  very  large  ones  from  the  Brafils ,  which  were  furnilhed  by  Mr Chace> 
a  merchant  in  Aufiin-friers  :  the  fpecific  gravities  of  thefe  were  found 
to  be  much  greater  than  the  heavieft  of  Mr  Boyle’s ,  the  one  being  to  an 
equal  bulk  of  water  as  3518,  and  the  other  as  3521  to  1000,  and  the 
difference  between  them  lefs  than  the  -r-0W  part.  There  were  two 
fmaller  Brafil  diamonds  weighed  at  the  fame  time,  which  indeed  were 
not  quite  fo  heavy  as  the  former,  the  lighted  being  but  as  3501,  the 
other  as  3511  ;  but,  as  thefe  were  of  the  fame  kind,  and  comparatively 
fmail,  Ijpdged  this  difference  could  not  be  much  depended  on.  Having 
therefore  an  opportunity  fome  time  fince  of  a  large  parcel  of  Eaft-India 
diamonds,  I  chofe  out  10,  which,  both  in  fhape  and  colour,  and  every 
other  relped,  were  as  different  from  each  other  as  poffible.  Thefe  be-  ' 
ing  weighed,  in  the  fame  fcales  and  water  as  the  former,  the  lighted 
proved  to  be  as  3512,  and  the  heavieft  as  3525  ;  the  very  near  agree¬ 
ment  of  thefe  lait  with  each  other,  and  with  the  former,  tho’  weighed 
at  about  eight  months  diftance,  makes  it  highly  probable,  that  fo  great 
a  difference  as  appears  from  the  place  above-cited,  and  Mr  Boyle’s  table, 
is  not  to  be  found  in  any  diamonds,  whatfoever,  much  lefs  fo  great  a 
difference  as  appears  between  the  lighted  of  his  and  the  heavieft  of  mine, 
being  above  -f  of  the  whole. 

I  had  never  made  any  experiments  myfelf,  by  which  I  could  form  a 
judgment,  how  much  of  the  difference  Between  thefe  and  former  trials 
might  arife  from  the  different  tempers  and  qualities  of  the  waters  ufed  , 

*warm  water  being  lighter  than  cold,  and  pump-water  generally  . heavier 
than  river- water.  But,  taking  it  for  granted,  that  all  perfons  who  make 
fuch  experiments  ufe  common  and  not  mineral  waters,  and  waters  of 
the  natural  temper,  and  not  heated  defignedly,  l  am  affured  by  a  friend, 
who  has  made  many  careful  trials  for  this  particular  purpofe,  that  the 
fpecific  gravity  of  any  body  wifi  not  differ* above  at,  the  moft,  on 

account  of  the  quality  of  the  water  and  temper  taken  together  ;  whereas 
the  heavieft  of  Mr  Boyle’s  diamonds,  as  in  his  tables,  differs  from  the 
lighted:  of  mine  by  above  Tr  part,  which  is  about  fix  times  as  much  as 
and  yet  I  can  think  of  no  other  way  of  accounting  for  the  reft 
of  this  difference  *,  unlefs  it  fhould  arife  from  the  fmallnefs  of  the  dia¬ 
monds,  or  any  defedt  in  the  inftruments  with  which  his.  experiments 
were  made. 

The  fcales  in  which  thefe  diamonds  were  weighed  turned  very  fen- 
flbly  with  the  -j-J-o  part  of  a  grain  •,  and  as  one  of  the  diamonds  weigh¬ 
ed  above  92  grains,  it  was  capable  of  being  weighed  to  lefs  than  the 
18000th  part :  feveral  of  them  were  weighed  tv/ice  over  both  in  water 
and  air,  and  the  weights  found  to  agree  to  the  greateft  exadtnefs  *,  and 
if  to  this  is  added  the  very  near  agreement  of  the  weights  of  the  feveral 
diamonds,  though  weighed  at  different  times,  and  at  a  confiderable 

diftance . 
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diftance  from  each  other,  I  think  it  highly  improbable,  that  there  could 
be  any  confiderable  miftake  in  thefe  trials  *,  and  therefore  their  fpeciftc 
gravities,  as  in  the  following  table,  may  fully  be  depended  on. 

I  have  fet  down  the  weights  of  the  feveral  diamonds  both  in  air  and 
water,  that  if  any  miftake  fhould  have  happened,  it  may  be  the  more 
eafily  rectified. 


In  Air 

In  Water 

Specif. 

Grav. 

N°. 

Water  .  ......... 

Grains 

Grains 

IOOO 

1 

A  Brazil  diamond,  fine  water,  rough  coat 

92,425 

66,16 

35*8 

2 

A  Brazil  diamond,  fine  water,  rough  coat 

88,21 

63,16 

3521 

3 

Ditto,  fine  bright  coat,  .... 

10,025 

7,170 

351 1 

4  " 

Ditto,  fine  bright  coat,  .... 

9,560 

6,830 

^501 

5 

An  Eaft-India  diamond,  pale  blue, 

26,485 

18,945 

35' 2 

6 

Ditto,  bright  yellow,  ..... 

23>33 

16,71 

3524 

7 

Ditto,  very  fine  water,  bright  coat. 

20,66 

14,8 

3525 

8 

Ditto,  very  bad  water,  honeycomb  coat, 

20,38 

H  >59 

3519 

9 

Ditto,  very  hard  blueifh  caft  .  .  . 

22,5 

l6,I 

3515 

10 

Ditto,  very  foft,  good  water,  .  .  , 

22,615 

16,2 

3525 

1 1 

Ditto,  a  large  red  foul  in  it, 

25,48 

18,23 

35H 

12 

Ditto,  foft  bad  water, . 

29,525 

2  1,140 

3521 

*3 

Ditto,  foft  brown  coat. 

26,535 

18,99 

35j6 

14 

Ditto,  very  deep  green  coat,  ,  .  . 

25j25 

18,08 

3521 

The  mean  fpeciftc  gravity  of  the  Brazil  diamonds  appears  to  be  3513. 
T  he  mean  of  the  Eaft-India  diamonds  .  .  *  3519. 

The  mean  of  both  to  be  *  .  .  *  35 1 


An  ex  t  raft, 
by  Phil.  Hen. 
Zollman,  Efq\ 
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ne*w  opinion 
concerning  the 
origin  of  Pe- 
tritaftions 
found  in  the 
Earth,  which 

has  been  hi¬ 
therto  afcribed. 
tu  the  unbver- 
Jal  Deluge  ;  as 
•  contained  in 


XVII.  The  Italian  author  has  adopted  a  new  fyftem  concerning  ma¬ 
rine  petrifadion,  the  caufe  of  which  he  refers  to  fire,  inft^ad  of  water* 
according  to  the  opinion  commonly  received. 

1  he  place  of  his  abode  has  furnifhed  him  with  particular  opportuni¬ 
ties  of  comparing  marine  petrifaddons  found  in  the  mountains,  with  the 
true  marine  bodies  produced  by  the  fea.  The  laid  place  is  called  San 
Vito  di  Vagliamento ,  6  hours  journey  from  Venice ,  under  the  Bifhop  of 
Concordia ,  belonging  to  the  patriarch  of  Aquileia. 

The  author  is  a  clergyman  •,  but  never  entered  into  any  eccleftaftical 
community,  nor  into  any  univerfity  as  profeftbr  ;  to  be  out  of  the  way 
of  envy  :  however  he  keeps  a  board  ing-lchool  for  young  men.  He  has 
publifhed  the  book  at  his  own  expence  ;  which  has  brought  him  into 
lome  trouble,  and  rendered  the  book  at  ftrft  very  fcarce.  He  fhews  a 
.great  conformity  to  the  principles  of  Sir  Ifaac  Newton ,  and  other  mo¬ 
dern 
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dern  Philofophers,  not  very  common  in  Italy y  grounding  himfelf  upon  an  Italian 
experience,  and  mathematical  proofs.  booky  Entitled, 

Having  in  the  firft  part  formed  the  flate  of  the  queflion,  he  examines  e^ea^ofta^ei 
the  fyflems  of  Burnet  and  Woodward,  almofl  generally  received  by  the  r]*ni  Corpi  che 
learned,  though  the  former  does  not  make  any  exprefs  mention  of  pe-  fe  trovimo  fa' 

trifadion.  He  refutes  their  opinions  about  the  Deluge,  and  of  it’s  be-  Monri,  di 

ing  the  caufe  of petrifactions.  He  lays  down  fora  fundamental  maxim,  AfonT^a%‘ 
that  the  Deluge  ought  to  be  believed,  according  to  the  Scripture,  as  a  Venice  17**0 
miracle,  and  not  to  be  proved  by  natural  rules  ;  from  which  he  pro-  communicated 
ceeds  to  another ;  viz.  That  whoever  lays  down,  for  a  foundation,  a  together  with- 
principle  which  does  not  fit  the  feveral  phanomena^  builds  upon  an  zx-hetver?1  rer 

roneous  principle.  ,  . /■  .  Dr  Bdthafar 

After  having  refuted  at  large  Dr  Woodward's  opinions,  he  proceeds  Ehrhart,  pby- 
to  the  eftablifhing  his  own  fyflem,  grounded  upon  fubterraneous  fir z,  fitian  in  ordi* 

with  various  arguments  of  his  own,  and  with  the  refutation  of  thofe  wry  at  Mem* 
Others  mingen,  and 

v/Liiv.1  o  •  }}id  b  f  } 

He  firft  lays  down  fome  general  principles,  according  to  Sir  Ifaac  jcaj  ift. 
Newton ,  fsV.  and  then  applies  to  them  feveral  inflances  for  fupporting  Curiof.  in 
his  fyflem.  *  High-Dutch 

The  firft  is  the  new  ifland  rifen  out  of  the  fea  in  the  year  1707,  near  at ■  Memmm- 
the  Hand  Santorini  in  the  Archipelago.  ,  4^’ N^4  4*79- 

The  fecond  is  a  mountain,  which  rofe  out  of  the  earth  in  1538.  near  p. ! 63.  Mar. 
Pozzuolo  in  the  kingdom  of  Naples ,  overwhelmed  the  little  town  2lri-&Apr.  1746,* 
pergula ,  and  dried  up  a  navigable  lake  named  Lucrano  \  being  now  April 
called  the  New  Mountain ,  equal  in  height  to  a  neighbouring  old  one,  174  * 
called  Monte  Barbaro.  From  the  circumflances  attending  thofe  events, 
he  endeavours  to  prove  his  new  hypothecs.  He  calls  to  help  the  feve¬ 
ral  eruptions  of  the  mountains  Vefuvius  and  Mtna\  and  then  forms  his 
theiis ;  viz.  44  That  marine  animals  and  productions  (for.  inflance, 

44  fhells,  &c.)  which  are  now  found  in  high  mountains,  were  firfl  ge- 
44  neratcd  in  the  fea  :  but  when  thofe  mountains  were  raifed,  by  fub- 
44  terraneous  fire,  above  the  furface  of  the  fea,  were  petrified  fo  as  they 
44  now  appear.5’ 

This  thefis  Moro  endeavours  to  fupport,  by  giving  the  detail  of  the 
12  feveral  ftrata  found  in  the  territories  of  Modena ,  when  they  are  dig¬ 
ging  for  wells,  mentioned  by  Woodward ,  Camerarius ,  Vallifnieri ,  and 
Ramazzini  *,  whofe  remarks,  as  well  as  the  newer  ones  of  Whifton  and 
Bourguet ,  he  will  not  allow  to  be  fatisfadlory  the  greatefl  difficulty 
being  this,  that,  from  the  nature  of  fome  of  thofe  ftrata ,  it  feems  that 
the  fea  has  twice  covered  the  plain  of  Modena ,  now  above  fome  hun¬ 
dreds  of  feet  above  the  level  of  the  fea  ;  and  that  from  another  ftratum 
it  may  be  inferred,  that,  in  the  intervals  between  thofe  overflowings 
of  the  fea,.  the  land  has  been  inhabited  and  cultivated,-  His  thefis  he 
endeavours  to  fupport,  by  a  remarkable  paflfage  from  Plinyy  book  II. 
chap.  87.  Ingens  terrarum  portentum  L,  Marcio ,  Sex,  Julio  Cojf.  in  agro 
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Mutinenfil  Namque  montes  duo  interfe  concurrerunt,  crepitu  maximo  a  f- 
f altantes,  recedent efque  *,  inter  eos  fiamma  fumoque,  in  ccelum  exeunte ,  &c. 

7  Dr  Ehrhart  compares  with  this  the  feveral  firata  found  in  digging 
in  the  neighbourhood  of  Memmingen  lafl  year. 

Moro  touches  next  upon  the  hypothefis  of  fome,  that  the  fea  increafes 
about  one  foot  in  height  in  about  two  centuries  ;  and  of  fome  others* 
that  it  decreafes  5  feet  in  one  century  ;  as  alfo,  how  the  faltnefs  of  the 
fea  may  be  deduced  from  his  hypothefis. 

Dr  Ehrhart  hopes  that  Moro' s  fyflem  may  one  time  prevail  againft 
prejudices,  as  well  as  thole  of  Vergilius,  GaliUus ,  Harvey ,  &c. 


.A  letter  from 
Mr  James  Si¬ 
mon,  of  Dub¬ 
lin,  to  M. 
Folkes,  Efq\ 
P.  R.  S  con¬ 
cerning  the 
Petrifa&ions 
of  Lough- 
Neagh  in  Ire¬ 
land  :  to 
which  is  an¬ 
nexed  a  letter 
from  the  R. 
Rev.  Dr  Geo. 
Berkeley, 

L.  Bijhop  of 
Cloyne  to 
Tho.  Prior, 
Efq\  N°<48  i  . 
p.  305.  061. 
&c.  1746. 
Read  Dec.  1 8. 
1746. 


XVIII.  Moft  ef  the  antient  writers,  that  have  treated  of  Ireland , 
have  made  mention  of  the  peculiar  qualities  of  Lough-Neagh  of  turning 
wood  into  Hone  ;  fome  of  them  {a)  have  gone  fo  far  as  to  fay,  that  it 
would  turn  that  part  of  the  wood  which  was  in  the  mud  into  iron  ;  the 
part  in  the  water  into  Hone,  whilfb  the  part  above  water  remained 
wood. 

Some  later  writers,  particularly  Meffieurs  William  Molyneax ,  Francis 
Nevill ,  and  Edward  Smyth,  and  from  them  the  late  learned  Dr  Wood¬ 
ward ,  (h)  the  author  of  the  notes  on  Varenius* s  Geography,  and  others 
(e),  feem  rather  to  think,  that  this  petrifying  quality  doth  not  lie  fo 
much  in  the  lake  itfelf,  as  in  the  ground  near  or  about  it. 

Mr  Edw.  Smyth  (d),  who  inlarges  the  moft  on  this  fubjedt,  and  feems 
to  have  led  the  others,  and  drawn  them  into  his  opinion,  tells  you. 
That  no  experiment  or  obfervation  yet  made,  that  he  could  hear  of, 
could  prove  that  this  lough  has  really  the  quality  of  petrifying  wood, 
or  that  the  water  doth  any  way  help  or  promote  the  petrification.” 
He  there  gives  you  an  example  of  a  gentleman  of  worth  .and  credit, 
who  had  fixed  two  flakes  of  holly  in  two  different  places  of  the  lough, 
near  that  place  where  the  Upper  Bann  enters  into  it,  and  that  the 
parts  of  the  flakes  which  had  been  wafhed  by  the  water  for  about  19 
years,  yet  remained  there  without  any  alteration,  or  the  leafl  advance 
to  petrification.” 

Another  reafon  for  his  doubting  of  this  quality  is,  “  That  tho*  it  is 
reported  that  the  water  hath  this  virtue,  efpecially  where  the  black- 
water  difcharges  itfelf  into  the  lake,  yet  that,  as  it  feems  evident, 
from  the  nature  of  liquid  bodies,  that  any  virtue  received  in  one  part 
mufl  neceffarily  be  diffufed  thro5  the  whole,  at  leafl  in  fome  degree ; 
therefore  (faith  he)  there  is  good  reafon  to  believe,  that  the  water  is 
wholly  deflitute  of  this  petrifying  quality But  a  few  lines  lower 
he  tells  you  (e),  That  he  had  fufficient  ground  to  conjedlure,  that 
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{a)  Boetius  Hift.  Gem  Sc.  Lap. 

(6)  Catal.  of  Engjjjh  Foflils,  Part  II.  p.  19. 

Id  Sir  James  Ware's  Antiq.  by  Walt  Harris ,  p.  227.  Edit.  1745.  folio. 

(d)  Aherwards  Bilhop  of  Down.  See  Phil.  Tranf.  N°.  174. 

(/}  IbuL  ut  Jupra. 
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<c  other  wood  as  well  as  holly  had  been  petrified  about  this  Lough  ;  be- 

caufe  fome  fifhermen,  being  tenants  to  a  gentleman  from  whom  he 
<c  had  this  relation,  told  him,  that  they  had  found  buried,  in  the  mud  of 
cc  this  Lough ,  great  trees,  with  all  their  branches  and  roots  petrified  ; 
<c  and  fome  of  that  bignefs,  that  they  believed  they  could  fcarcely  be 
“  drawn  by  a  team  of  oxen  ;  that  they  had  broke  off  feveral  branches 
<c  as  big  as  a  man’s  leg,  and  many  bigger,  but  could  not  move  the  great 
“  trunk.” 

I  fuppofe  Mr  Smyth  (or  the  gentleman  his  friend)  faw  thefe  branches, 
and  was  thereby  convinced  of  their  real  petrification,  as  he  was  by  the 
bulk  of  thofe  trees  of  their  being  oak,  and  not  holly  *,  “  becaufe,  fays 
<c  he,  no  other  tree  in  that  country,  thefe  excepted,  grows  to  that 
<c  prodigious  bignefs  ;  at  lead  it  is  certain,  that  holly  never  grows  to 
<c  that  bignefs.” 

But  how  Mr  Smyth  came  to  be  convinced,  that  thefe  trees  were  oak, 
and  not  holly,  and  yet  was  not  convinced  of  the  petrific  quality  in  fome 
parts  of  the  Lough,  tho’  thefe  trees  were  found  petrified  in  it’s  mud, 
is  amazing  to  me  :  for,  if  a  team  of  oxen  could  fcarcely  draw  them 
from  thence,  it  was  as  hard,  in  my  opinion,  to  draw  them  from  any 
adjacent  ground  (where  they  muft  have  grown,  lain,  and  been  petri¬ 
fied)  into  the  mud  of  the  lake,  where  they  were  afterwards  found  :  for 
it  muft  be  fuppofed,  that  either  thefe  trees  grew  on  the  banks  of  the 
lake,  and,  thro’  age,  or  any  other  accident,  fell  into  the  water  or  mud, 
and  were  there  petrified  ;  or  that,  with  great  labour  and  expence,  they 
were  brought  into  it  from  fome  adjacent  ground,  after  their  adtual  pe¬ 
trification,  which  is  hardly  to  be  fuppofed. 

Mr  Smyth  (a)  tells  you  farther,  that  “  Two  gentlemen  of  the  north 
“  (of  Ireland  where  this  Lough  lies)  had  told  him,  that  they  had  feen  the 
«  fame  body,  partly  wood,  and  partly  ftone ;  but  the  only  reafon  for 
“  thinking  fo,  being  the  diverfity  of  colours,  which  might  well  enough 
<c  proceed  from  feveral  degrees  of  petrification,  we  may  properly  think 
<c  them  deceived  ;  for  they  made  no  experiment  on  that  part  which . 
<c  they  reputed  wood.  The  bark  is  never  found  petrified,  as  I  am  in- 
“  formed  by  a  diligent  inquirer  ;  but  often  fomething  rotten  about  the 
«  ftone,  anfwerable  to  the  bark.” 

Mr  Smyth  I  think  contradi&s  himfelf  no  lefs  in  his  laft  fuppofition 
than  he  did  in  the  firft.  His  friends  allured  him,  that  they  had  feen 
one  or  more  of  the  Lough-Neagh  (tones  partly  wood  and  partly  ftone ; 
but  they  were  deceived,  he  fays :  the  diverfity  of  colours,  by  which 
they  judged  one  part  of  the  (tone  by  it’s  colour  to  be  wood,  and  the 
other  part  likewife,  by  it’s  colour  different  from  the  other,  to  be  ftone, 
were  no  more  than  different  degrees  of  petrification.  What  are  we  to 
underftand  by  thefe  different  degrees  of  petrification  ?  by  this  fomething 
rotten  about  the  ftone  often  found  ?  if  not,  that  fome  part  of  the  wood 

(tf )  Ibid .  ut  fupra. 
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was  a&ually  turned  into  ftone,  fome  other  part  in  a  degree  lefs  petri¬ 
fied,  and  fome  other  part  not  petrified  at  all,  as  thefe  gentlemen  affured 
him  :  the  diverfity  of  colours,  feeing  and  feeling,  was  enough  to  con¬ 
vince  them,  and  to  determine  the  point. 

As  to  his  affertion,  That,  becaufe  the  water  of  this  lake  has  not  every¬ 
where,  and  in  every  place,  that  petrefcent  virtue,  it  muff  therefore  be 
a  good  reafon  to  doubt  of  it’s  having  that  peculiar  quality  in  fome  par¬ 
ticular  places,  I  think  it  may  be  denied  for  thefe  reafons ;  ift.  Becaufe 
a  fpring,  tho’  ever  fo  much  impregnated  with  petrific,  mineral,  or  me¬ 
talline  particles,  iffuing  out  in  fome  particular  place  of  the  lake,  can 
no  more  communicate  it’s  petrifying  virtue  to  the  waters  of  the  whole 
lake,  than  the  river  Thames  it’s  fweetnefs  to  the  fea$  and  make  all  it’s 
water  frefh. 

Secondly ,  Becaufe  that  if  this  lapidefcent  quality  was  equally  diffufed 
thro’  the  water  of  the  whole  lake  in  a  degree  fufficient  to  turn  a  whole 
tree,  or  any  of  it’s  larger  branches  into  ftone,  in  all  parts  of  the  lake 
without  exception,  that  petrefcent  virtue  muft  a£t  equally  on  all  the 
plants  or  vegetables  whatfoever  that  grow  in  the  lake,  and  upon  all 
other  bodies,  gravel,  fand,  mud,  and  clay,  that  are  in,  or  are  daily 
brought  into  it  ;  and,  at  laft,  by  a  general  aggregation,  agglutination, 
and  attra&ion  of  thefe  different  bodies  together,  the  whole  bottom  of 
the  lake,  nay  the  whole  lake  itfelf,  by  the  different  degrees  of  coalition 
of  particles,  muft  become  a  folid  body  ;  unlefs  you  would  fuppofe,  that 
that  this  petrific  quality  has  no  power  on  any  other  matter  but  wood, 
which  is  contrary  to  experience,  ruffles,  or  other  plants,  having  been 
found  petrified  on  the  fhores  of  this  lake,  as  alfo  ftiells,  clay,  and  fand 
petrified  in  different  fhapes,  of  all  which  I  have  fpecimens. 

“  The  earth,  fays  the  great  Robert  Boyle  (a)  harbours  different  kinds 
“  of  petrefcent  liquors,  and  many  of  them  impregnated  with  one  fort 
6C  of  mineral  or  other.39  There  are  no  fprings,  no  waters,  but  are  more 
or  lefs  impregnated  with  fuch  mineral  and  faline  particles  *,  which  ap¬ 
pears  from  the  moft  limpid  *  which,  after  evaporation,  ftill  in  the  reft - 
duum,  gives  fome  particles  of  fait  together  with  fome  ftony  and  mineral 
ones. 

I  have  found  by  experience,  that  petrifying  fprings  are  generally  im¬ 
pregnated,  fome  with  calcarious  and  particles  of  other  ftones,  and  others 
with  ferrugineous  and  vitriolic  particles.  Thofe  of  the  ftony  or  cal¬ 
carious  kind,  I  have  obferved,  when  they  drop  on  wood,  or  other  ve¬ 
getables,  a£l  on  them  for  the  moft  part  by  incruftation,  having  different 
degrees  and  periods  for  their  refpedlive  incruftations  and  coalitions,, 
which  yet  ftick  clofe  to  one  another :  they  feldom  turn  the  wood  into/ 
ftone  •,  but,  flicking  to  the  wood,  plants,  &c.  coagulate  on  it,  and  by 
degrees  cover  it  with  a  cruft  of  a  whitifh  fubftance  of  different  thick- 
nefs,  whereby  the  wood  is  immerged  or  wrapped  in  a  ftony  coat,  which* 


(«)  R.  Bojk,  of  the  origin  and  virtues  of  Geras. 
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if  it  be  broken  before  the  wood  be  rotten,  you  will  find  it  in  the  heart 
of  the  ftone  or  incruftation,  as  is  feen  in  thofe  petrifications  at  Maudlin 
Meadows  in  Gloucefterjhirey  at  Hermitage  near  Dublin ,  and  many  other 
places  :  or,  if  the  wood  be  rotten,  you  will  find  a  cavity  in  the  ftone, 
which  very  often  is  filled  by  a  fubfequent  incruftation  or  petrification  ; 
the  ftony  particles  then  taking  the  place  of  the  rotten  wood. 

Sometimes  indeed,  thefe  waters,  permeating  the  pores  of  the  wood 
either  longitudinally  or  tranfverfeiy,  infinuate  themfelves  therein,  fill 
them  up  with  their  ftony  particles,  fwelJ,  and,  by  their  burning  or  cor¬ 
roding  quality  proceeding  from  the  lime-ftone,  deftroy  the  wood,  and 
afifume  the  fhape  of  the  plant,  the  place  whereof  they  have  taken. 

Thefe  kind  of  petrifications  generally  ferment  with  acids  and  fpirit  of 
vitriol,  and,  by  calcination,  may  be  reduced  to  lime. 

Ferrugineous  or  metallic  petrifying  waters  moftly  a6l  by  infmuating 
their  fineft  particles  through  the  pores  and  vefifels  of  the  wood,  or  other 
vegetables,  without  increafing  their  bulk,  or  altering  their  texture,  tho’ 
they  greatly  increafe  their  fpecific  gravity  :  and  fuch  is  the  petrified 
wood  found  in  or  on  the  fhores  of  Lough -Neagh  \  for  it  doth  not  fnew 
any  outward  addition  or  coalition  of  forcing  matter  flicking  to  or  cover¬ 
ing  it  (except  in  fome  places,  where  a  thin  (limy  fubftance,  taken  notice 
of  hereafter,  is  fometimes  obferved),  but  prefer ve  the  grain  and  veftigia 
of  wood  ;  all  the  alteration  is  is  in  the  weight  and  clofenefs,  by  the 
mineral  particles  pervading  and  filling  the  pores  of  the  wood  :  thefe 
ftones,  or  rather  wood-ftones,  do  not  make  the  leafl  efifervefcence  with 
fpirit  or  oil  of  vitriol,  nor  aqua  fortis  ;  which  fliews,  that  they  are  im¬ 
pregnated  with  metalline  particles,  or  ftony  ones,  different  from  the 
calcarious  kind,  and  may  be  the  reafon  why  the  petrified  wood,  men¬ 
tioned  by  N  Grew  (0),  made  no  ebullition,  at  which  it  feems  he  was 
furprized  ( b ).  Thefe  ftones  I  could  not  reduce  into  lime  by  the  moft 
intenfe  fire,  nor,  with  proper  ingredients,  procure  a  vitrification  or  fu- 
fion  (r). 

Altho’  mines  have  not  perhaps  been  difcovered  near  the  Lough ,  I  have 
reafon  to  believe  that  there  are  fuch  in  its’s  neighbourhood,  from  the 
great  quantity  of  iron-ftones  found  on  it’s  fhores,  and  places  adjacent  to 
it,  and  from  the  yellowifh  ochre  and  clay  to  be  met  with  in  many 
places  near  it.  Of  thefe  iron-ftones,  which  are  very  ponderous,  out¬ 
wardly  of  an  ocherifh  yellow  colour,  and  inwardly  of  a  reddifh  brown, 
I  have  calcined  many,  and  do  find  the  powder  of  all  to  yield  ftrongly 
to  the  magnet. 

(a)  Reg.  Soc.  Muf.  p.  270. 

(b)  This  contradicts  an  obfervation  of  Mr  John  Beaumont  [Phil.  Tranf.  N°.  129. 
p.  731.)  That  moftly  mineral  ftones  will  ftir  with  acids ;  whereas  all  thofe  that  I  have 
tried,  whether  Englijh  or  Irijh ,  did  not  at  all  ftir  with  acids. 

(c)  Stones  of  the  calcarious  kind  turn  to  lime  by  calcination,  and  ferment  with  acids  ; 
but  other  kinds,  fuch  as  flate,  fire-ftone,  free -ftone,  rag,  grill,  & c,  will  do  neither,  as 
experience  has  hitherto  teftified. 
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Gerald  Boate  ( a )  mentions  an  iron  mine,  in  the  county  of  Tirone,  not 
far  from  the  Lough ,  and  fuch  others  at  the  foot  of  Slew -G  alien  moun¬ 
tains. 

That  mines  are  generated  and  found  in  the  bowels  of  hills  and  moun¬ 
tains,  is  obvious  to  any  that  have  the  leaft  knowledge  of  Metallurgy  ; 
and  that  fprings  alfo  proceed  from  mountains,  is  no  lefs  obvious  ;  there¬ 
fore  fhould  a  fpring  happen  in  the  bowels  of  any  of  thefe  mountains  to 
run  thro5  a  vein  of  mineral  of  any  kind  foever,  it  will  wafh  and  dilute 
fome  parts  of  fuch  mineral,  impregnate  itfelf  with  the  unduous,  faline, 
and  metallic  particles  of  fuch  mines,  and  convey  them  along  with  it’s 
water  ;  and  if  in  it’s  way,  whether  under-ground,  or  at  it3s  iffuing  out 
of  the  cliffs  of  a  mountain,  of  the  fides  of  a  river,  or  of  the  lake  in 
queflion  ;  or  whether  it  rifes  under  water,  in  the  middle  of  fuch  a  river 
or  lake  in  any  particular  place,  and  in  it’s  courfe  meets  with  wood, 
vegetables,  or  any  other  lax  bodies  (lodged  in  the  mud  or  gravel), 
whofe  pores,  by  the  natural  heat  of  the  mineral  fleams,  or  any  other  ac¬ 
cident,  being  open  and  duly  prepared,  thefe  metallic  molecule  and  faline 
particles  will  penetrate  through,  infinuate  and  lodge  themfelves  in  the 
pores  and  veffels  of  fuch  wood,  &V.  fill  them  up,  and,  by  degrees,  turn 
them  into  flone  ;  {h)  “  There  being  fome  of  thefe  lapidefcent  juices  of 
“  fo  fine  a  fubflance,  yet  of  fo  petrifying  a  virtue,  that  they  will  pene- 
44  trate  and  petrify  bodies  of  very  different  kinds,  and  yet  fcarce,  if  at 
44  all,  vifibly  increafe  their  bulk,  or  change  their  fhape  and  colour.5* 

That  fuch  fprings  there  are,  hidden  under  the  water  or  mud  of  this 
lake,  I  hope  will  appear  probable,  from  what  has  been  faid,  and  per¬ 
haps  evident,  from  the  account  1  have  fince  received,  that,  in  the  great 
frofl  of  1740,  the  lake  was  frozen  over  fo  as  to  bear  men  on  horfeback, 
yet  feverai  circular  fpaces  continued  unfrozen.  But  how  the  feveral 
attempts,  made,  as  mentioned,  by  Meffieurs  Molineux ,  Nevil ,  and 
Smyth ,  to  procure  wood  half  petrified  (by  fixing  flakes  of  holly  in  the 
lake,  which  received  no  alteration)  proved  unfuccefsful,  the  reafon  I 
think  is  plain,  becaufe  they  were  not  fixed  in  the  proper  place,  viz,  the 
courfe  or  vein  of  the  fpring,  where  nothing  but  chance  could  have 
direded  them.  This  petrified  wood  is  often  found  in  different  places 
on  the  fhores  of  the  Lough ,  but  generally  in  greater  plenty  when  the 
water  has  been  diflurbed  by  great  ftorms ;  which  makes  it  impoffible  to 
fix  on  the  particular  place  where  the  petrifying  juice  moft  prevails  ; 
except  a  tree,  or  any  large  piece,  fhould  be  found  fo  fixed  as  to  refift 
the  force  of  the  waves. 

Mr  Smyth  ( c )  makes  this  further  obfervation  :  c<  This  virtue  is  cer- 
44  tainly,  if  not  only ,  in  the  ground  or  foil,  he  judges  (fays  he)  for  thefe 
“  reafons  j  That  there  are  many  ftones  turned  up  daily,  efpecially  at 

{a)  Nat.  Hiji.  of  Ireland ,  Dub,  1726. 

{b)  Rob.  Boyte,  of  Gems,  p.  524.  81/?. 

P)  Philof.  Tranf.  ibid,  ut  fu-j)ra% 
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<c  their  breaking  up  new  ground,  which  we  cannot  in  any  probability 
“  think  were  brought  thither  •,  they  are  often  found  at  two  miles  dif- 
<c  tance  from  the  Lough ,  leldom  farther,  in  great  numbers,  and  very 

deep  in  the  ground  ;  and  a  gentleman  (on  whofe  credit  I  received 
“  the  information)  faw  a  flump  of  a  tree  digged  out  of  the  ground  at  a 
cc  fmall  diflance  from  the  Lough ,  which,  by  handling  of  it,  he  found  to 
“  be  petrified.  He  affured  me,  the  roots  and  all  were  (lone,  and  alto- 
46  gether  like  thofe  ftones  that  are  ordinarily  found,  and  go  by  the 
“  name  of  Lough- Neagh  flones.  This  gentleman  was  of  opinion,  thefe 
“  were  lapides  fui  generis ,  till  this  obfervation  convinced  him  :  and  that 
“  thefe  flones  were  once  wood,  is,  I  think,  very  certain  ;  for  they  fhew 
<c  the  plain  veftigia  of  wood  ;  they  likewife  burn,  and  cleave :  filings 
“  of  this  flone  thrown  into  the  fire  emit  a  fragrant  fmell  ;  and  they  cut 
“  kindly  with  a  knife,  tho5  not  fo  eafily  as  other  wood  (a). 

That  this  petrific  quality  is  in  fome  peculiar  parts  of  the  lake,  I  have 
endeavoured  to  prove  •,  thtt  it  is  or  may  be  in  fome  peculiar  places  of 
the  adjacent  ground,  I  grant  •„  tho’  as  yet,  I  could  not  procure  any  of 
thofe  flones  found  in  the  ground,  with  wood  continuous.  Such  as  I  have, 
or  have  feen,  are  of  the  white  whetflone-kind,  and  feem  to  be  holly  or 
afh,  petrified  by  fome  flrong  nitrous  and  flony  particles  ;  for,  in  a  fo- 
lution  of  it  in  aqua  f  ortis  and  oil  of  vitriol,  it  leaves  no  tindlure,  but  the 
liquor  growing  muddy,  like  pipe-water  after  great  rains,  therefore 
fhews,  that  they  are  not  fo  flrongly  impregnated  with  metalline  parti¬ 
cles,  as  thofe  flones  found  in  or  on  the  fbores  of  the  lake. 

I  need  not  add  any  more,  to  fhew  how  mineral  fprings  may  petrify 
wood,  or  any  other  vegetables  under- ground  ;  but  as  to  whole  trees 
found  petrified  and  buried  within  a  fmall  diflance  from  the  lake,  I 
fhould  think  that  the  Lough  might  have  been  formerly  broader  than  it  is 
at  prefent,  or  perhaps  hath  loft  on  one  fide  what  it  has  gained  on  the 
other ;  by  which  means,  what  is  now  dry  ground  was  formerly  under 
water,  and  the  other  fide  vice  verfa  :  if  fo,  fuch  trees  as  are  found  un¬ 
der-ground  might  have  been  petrified  in  that  part  which  was  over-flow¬ 
ed,  and  is  now  dry  land. 

Mineral  fleams  or  exhalations,  being  highly  faturated  v/ith  flony  and 
mineral  particles,  are  often  found  to  have  a  petrifying  virtue,  as  is  feen  at 
the  bath  called  Green  Pillars  (b)  in  the  city  of  Buda  in  Hungary.  If  fuch 
fleams  fhould,  in  certain  places,  find  or  force  their  way  thro5  the  fand  or 
pores  of  the  earth,  they  may  operate  on  wood,  &c.  buried  in  the 
ground,  permeate  it’s  vefiels,  and,  by  degrees,  turn  it  into  flone  5.  and 
fuch,  I  apprehend,  is  the  mofl  probable,  if  not  the  only  reafon,  that  can 
be  affigned  for  thofe  petrifications  of  wood  found  in  fand,,  as  mentioned 
by  Boyle  and  Plot . 

(, a\  An  anfwer  to  this,  fee  in  the  defeription  of  the.  city  of  Down,  p.  162.  Theargtl^ 
inent  is  confuted  by  the  deiired  proof. 

(6)  Pbilof.  Tranf  N°.  59.  p.  1049,. 
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It  may  beobferved,  that  the  finer  the  lapidific  particles  are,  the  more 
beautiful  and  natural  the  petrification  will  appear  ;  fuch  is  a  petrified 
root  of  the  flag  or  iris  fylveftris  in  my  pofTeftion,  which  is  folid  ftone 
at  the  bottom,  the  pith  being  turned  into  a  white  or  fparry  fubftance, 
and  the  growing  knots  of  the  root,  tho’  petrified,  preferving  their  fkin 
brown,  and  fomewhat  flexible.  This  phenomenon  indeed  has  been  lately 
folved  in  the  defcription  of  the  county  of  Down,  p.  162.  The  lufus 
nature,  or  fportings  of  nature,  is  a  general  folution,  too  often  brought 
in,  and  comes  in  very  a  apropos  to  anfwer  queries  concerning  petrifica- 
tions,  fuch  as  wood,  fhells,  worms,  &c.  If  the  (hells,  or  other  like 
petrified  bodies  (found  in  marble  or  lime-ftone)  which  preferve  the  moil 
exad  refemblance  of  the  fifhor  body  they  reprefent,  were  not  formerly 
a  real  fifh,  fliell,  worm,  &c.  how  comes  it  that  fuch  jfhells  and  other 
bodies  are  found  unpetrified  in  marble,  lime-ftone,  rock,  marl,  or  any 
other  ftone  ?  The  R.  Rev.  Dr  Robert  Clayton ,  Bifhop  of  Clogher ,  hath 
fhewn  me  in  his  colle&ion  a  piece  of  Italian  marble,  where  petrified 
fhells  are  feen,  and  others  no  way  petrified,  but  that  may  be  crumbled 
to  duft  with  the  fingers.  I  have  a  ftone  (which  I  found  lately  in  the 
river  Liffy  at  Chapel-Izod)  of  the  lapis  vermicularis  kind,  the  furface 
whereof,  on  one  fide,  is  covered  with  a  number  of  fmall  petrified  worms 
or  plants ;  part  of  which,  flicking  and  continuous  to  the  ftony  ones, 
are  ftill  foft  and  flexible. 

To  return  to  the  Lough-Neagh  petrifications  ;  I  received  laft  fum- 
mer,  1745.  from  the  Rev.  Mr  Richard  Barton ,  about  30  of  thefeftones, 
found  on  the  fhores  of  the  lake,  fome  in  the  water,  fome  in  the  mud, 
fome  in  the  fand,  and  others  in  a  yellowifli  clay.  That  they  were  pe¬ 
trified  in  the  lake  is  probable,  but  whether  in  the  water,  mud,  fand, 
or  clay,  is  no  matter ;  for  certain  it  is  (to  ufe  Mr  Smyth's  own  words), 
that  they  were  not  brought  hither  from  any  diftance,  fuch  as  2,  4,  6,  8 
miles,  after  being  dug  out  of  the  ground,  and  then  thrown  and  dif- 
perfed  on  the  fhores  of  the  lake  :  and  befides,  the  difference  in  the  co¬ 
lour  of  thefe  ftones,  thofe  found  in  the  lake,  and  thofe  found  in  the 
ground  fomewhat  diftant  from  it,  is  fuch  that  they  cannot  well  be  mif- 
taken  one  for  the  other.  Thofe  found  in  the  ground  are  white,  and  of 
a  loofer  texture  ;  thofe  found  in  or  on  the  fhores  of  the  lake  are  black, 
clofer,  and  heavier.  That  thefe  laft  were  petrified  by  a  mineral  fpring, 
appears  from  the  few  following  obfervations.  They  do  not  ferment 
with  acids,  fpirit  and  oil  of  vitriol.  The  folution  of  this  ftone  in  aqua 
fortis  gives  a  beautiful  red  tincture,  and  in  oil  of  vitriol  leaves  a  tinc¬ 
ture  of  a  brown  dark  red.  The  woody  part  of  thefe  ftones  in  aquafor¬ 
tis  alfo  gives  a  red  tinfture,  tho*  fomewhat  paler;  and,  when  taken  out 
of  the  liquor,  fhews  red  fpots  in  it’s  pores,  which  I  take  to  be  particles 
of  iron  and  fulphur  :  thefe  fpots,  when  the  wood  began  to  dry,  became 
black  and  the  wood,  when  dry,  turned  of  the  colour  of  a  deep  red 
Jefuit's-bark . 
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In  fome  of  thefe  ftones,  feveral  curious  veins,  of  a  red  and  blueifti 
colour,  are  very  remarkable*  being  intermixed  with  black  and  white 
fir'ue. 

Having  broken  fome  of  thefe  ftones,  I  found  in  the  infide  a  kind  of 
white,  and  feveral  clufters  of  fmall  white  and  black  angular  cryftals, 
which  thro’  the  mifcrofcope  appear  tranfparent,  and  of  different  fhapes, 
but  moftly  hexagonal.  I  difcovered  fuch  cryftals  in  fome  of  the  woody 
part  of  thefe  ftones. 

One  piece  of  a  white  ftone  I  calcined  in  a  crucible  for  24  hours,  but 
could  neither  reduce  it  to  coal  or  lime.  The  powder  yielded  faintly  to 
the  magnet.  This  ftone  was  found  in  the  ground  at  fome  diftance  from 
the  lake. 

One  piece  of  a  black  ftone,  found  in  the  lake,  I  likewife  calcined  for 
24  hours,  and  could  not  reduce  it  to  coal  or  lime  :  the  powder  yielded 
brifkly  to  the  magnet. 

I  calcined  one  piece  of  another  ftone,  about  one  inch  thick,  for  about 
4  hours,  in  an  intenle  fire,  until  it  grew  as  red  as  it  could  be,  when  I 
took  it  out  of  the  crucible.  I  obferved  feveral  veins  (not  difcernibie 
before)  of  a  ferrugineous  matter,  about  ~  of  an  inch  thick,  and  when 
reduced  to  powder,  it  applied  ftrongly  to  the  magnet. 

In  other  ftones  I  found  fome  veins  of  wood,  about  one  and  two  in¬ 
ches  thick,  no  way  petriEed,  though  the  ftones  were  every  way  fo  out¬ 
wardly. 

Some  of  that  woody  part  I  alfo  burnt  in  a  crucible  ;  it  emitted  a 
bluifh  flame,  as  if  impregnated  with  fulphur,  and  had  the  ftrong  fmell 
of  burning  charcoal.  When  burnt  to  a  coal,  and  reduced  into  powder* 
it  faintly  yielded  to  the  magnet. 

How  wood  happens  to  be  found  in  thefe  petri flcations,  found  and 
untouched,  is  fomewhat  furprizing,  and  to  account  for  it  not  very  eafy. 
It  may  be  attributed  to  this,  that  the  texture  of  the  wood  is  not  every¬ 
where  equal ;  efpecially  where  knots  happen,  that  part  is  much  harder 
and  clofer  than  any  other ;  and  if  the  petrefcent  particles  fhould  be  once 
flopped,  they  will  fix  there,  coagulate,  and  go  no  further ;  by  which 
means  that  part  of  the  wood  will  remain  free  from  petrification,  while 
the  reft  will  be  turned  into  ftone  ;  or  the  pores  of  the  wood  may  happen 
in  fome  places,  and  in  the  very  heart  of  it,  to  be  fo  full. of  a  refinous 
matter,  that  it  will  keep  out  the  petrific  juices,  and  hinder  their  further 
penetrating  into  them  equally  :  to  this  may  be  attributed  the  ftrong 
fmell  of  this  wood  when  burning  •,  and  the  more  fo,  as  I  fufpecft  that 
moft  of  this  petrified  wood  was  fir,  there  being  a  good  deal  of  that  kind 
found  daily  in  turf-pits  near  the  lake  ;  fome  not  above  20  yards  diftance 
from  it  *,  and  the  laft  piece  of  wood  and  ftone  continuous  that  I  have 
received,  appearing  by  the  grain  to  be  of  that  kind  of  wood. 

Laftly,  the  petrific  juices  may  happen  to  be  fo  ftrongly  impregnated 
with  falts  and  metal,  or  any  other  mineral  particles,  that  they  will  im¬ 
mediately  fwell  and  fill  the  minuteft  pores  of  the  wood,  and,  by  a  fud- 
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den  coalition,  hinder  their  further  penetrating  into  it  ;  which  Teems  to 
appear  clearly  from  fome  cavities  in  one  of  thefe  flones,  which  I  fup- 
pofe  to  have  been  worm- holes,  and  which  were  no  way  filled  by  the 
petrefcent  liquor  which  was  flopped  round  it ;  all  the  fides  of  this  hole 
being  overlaid  with  fmall  brown  cryilals,  occafioned  by  the  evaporation 
of  the  aqueous  parts,  and  their  being  flopped  and  foaked  by  the  neigh¬ 
bouring  (lone  or  wood. 

The  woody  part  of  thefe  flones,  as  I  have  obferved,  will  burn  to  a 
coal,  and  emit  a  flame :  that  part  intermediate  betwixt  the  flone  and 
wood,  and  which  is  but  partly  petrified,  being  harder  than  wood,  and 
fofter  than  ilone,  will  grow  red  in  the  fire,  emit  a  kind  of  flame,  or  ra¬ 
ther  fparks  of  fire,  but  doth  not  confume,  and  is  properly  what  Dr  Grew 
*  calls  incombullible  wood.  The  flony  part  doth  not  burn,  though  it 
grows  as  red  as  coal. 

I  calcined  another  of  thefe  flones,  weighing  i  oz.  penywts.  1 2  *  gr. 
after  burning  4  hours  it  weighed  but  1  oz.  \o  penywts.  8-^^r.  and  loft  3 
penywts.  4 gr.  *,  which  proceeds,  I  fuppofe,  from  unpetrified  veins  of 
wood  in  the  heart  of  the  ftone,  which  were  deftroyed  by  the  fire,  as  in 
the  crucible  it  emitted  now-and-then  a  blueifli  flame,  as  brandy  doth 
when  burning.  This  ftone,  when  taken  out  of  the  crucible,  and  cooled, 
had  the  colour  of  iron,  when  heated  in,  and  cooled  from  the  forge. 

Part  of  another  ftone,  which,  by  vifible  veins  of  ore,  appears  to  con¬ 
tain  a  good  deal  of  iron,  I  likewile  calcined  for  4  hours  ;  the  powder 
yielded  moft  furprizingly  to  the  magnet ;  fo  that  it  appears,  that  the 
opinion  of  Nennius ,  Boetius ,  and  other  ancient  writers,  was  not  abfo- 
lutely  deftitute  of  foundation. 

The  white  wood- flones  are  generally  found  in  the  ground  at  2,  4,  6, 
and  8  miles  diftance  from  the  lake,  and  fometimes  very  deep  in  the 
earth. 

The  black  ones  are  always  found  in  the  water,  or  on  the  fhores  of  the 
Lough  ;  fometimes  at  the  mouths  of  rivers  or  rivulets  that  empty 
themfelves  into  it ;  but  thofe  with  wood  continuous  have  not  yet  been 
Found  above  20  yards  diftance  from  the  water  of  the  lake ;  that  is, 
where  the  water  reaches  in  the  winter,  or  at  other  times. 

Some  of  thefe  flones  are  outwardly  covered  with  a  thin  white  fub- 
flance,  which  hath  run  thro’  the  pores  of  that  part  of  the  ftone  that  was 
expofed  to  the  air,  and  not  covered  by  the  water,  mud,  or  clay  and 
on  fome  others  it  is  rather  an  incruftation  of  that  white  fubftance,  which 
I  take  to  be  the  flimy,  undluous,  faline  parts  of  the  petrefcent  juices  that 
filled  the  outward  pores  of  the  ftone,  or  coagulated  on  it.  This  white 
part  fcraped,  and  put  into  a  crucible  in  a  violent  fire,  could  not  be  re¬ 
duced  to  lime,  tho’  it  grew  red  as  coal.  This  powder  calcined  appear¬ 
ed  thro’  the  microfcope  quadrangular,  like  grains  of  fait ;  which  makes 
me  fufpeft,  that  thefe  petrifications  contain,  befides  metalline,  a  great 
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deal  of  faline  particles,  whofe  fides  being  ftrongly  attradled  to  each 
other,  and  clofely  joined,  hinders  the  fire  from  expanding  the  pores  of 
thefe  dones,  and  their  being  reduced  to  lime. 

This  black  (lone,  when  broken,  appears  thro’  the  microfcope  very 
beautiful,  and  like  cloth  of  filver,  the  pores  and  vefTels  of  the  wood  be¬ 
ing  filled  with  white  minute  cry  Hals. 

Of  thefe  (tones  I  have  Tome  with  wood  outwardly  continuous ;  others 
with  wood  inwardly  •,  one,  the  lead  part  whereof  is  done,  the  red  wood  \ 
another  vice  verfa  •,  another  intirely  wood,  except  a  thin  coat  of  done 
on  one  fide,  which  appears  to  be  the  very  bark  ;  one  done  which  at  one 
end  didindtly  {hews  the  annual  ringlets  of  the  wrood  •,  one  that  fhews 
the  wood,  before  it  was  petrified,  had  been  bent,  and  partly  broken,  the 
fifiure  being  filled  with  a  fparry  matter,  and  appears  plainly  from  the 
prefent  appearance  and  polition  of  the  fibres  of  the  done.  Some  of 
thefe  dones  ftrike  fire  with  a  deei,  and  others,  by  a  drong  collifion, 
emit  a  train  of  fparks. 

Some  of  thefe  dones  diew  the  grain  of  holly,  afb,  and  fir.  I  have 
but  one  piece  of  oak  petrified,  ealily  didinguifhed  by  it’s  grain  ;  it 
Ihews  the  very  knots  of  the  wood  where  young  twigs  were  cut and 
has  a  hole  made  thro*  it  before  it  was  petrified. 

As  for  thefe  dones  being  fit  for  fharpening  or  fetting  of  razors,  &c. 
the  black  ones  are  rather  too  hard,  and  the  white  ones  too  foft.  The 
whet-dones  or  hones,  vulgarly  fo  called,  which  are  fold  for  Lough - 
.Neagh  dones,  are  none  of  thefe,  but  of  a  foft  gritty  kind,  and  found 
near  Drogheda . 

When  thefe  dones  with  wood  continuous  are  taken  out  of  the  water, 
mud,  or  clay,  the  woody  part  dries,  cracks,  and  falls  away  •,  which  is 
the  reafon  why  few  can  be  well  preferved ;  and  befides,  every  body, 
unwilling  to  trud  their  eyes,  will  touch  and  fcrape  the  wood,  and  by 
thefe  means,  dedroy  the  mod  curious  part  of  the  done. 

The  curious  gentleman  above-mentioned,  who  hath  already  begun, 
and  intends,  at  his  leifure,  to  take  an  accurate  furvey  of  the  lake,  will, 
I  hope,  be  able  to  give  a  more  jud  and  fatisfadtory  account  of  it’s  pe¬ 
trifying  virtue  than  I  pofiibly  can  •,  my  defign  in  the  prefent  attempt 
being  only  to  pave  the  way,  and  induce  others  to  make  further  expe¬ 
riments  in  fearch  of  truth,  and  for  improving  natural  knowledge. 


P.  S.  I  had  lent  the  above  papers  to  the  Bifhop  of  Cloyne ,  from 
whom  1  received  them  yederday,  with  the  original  letter  to  Thomas 
Prior ,  Efq;  of  which  follows  the  copy. 


Cloyne,  May  20.  1746. 


IHere  fend  you  back  the  curious  Difiertation  of  Mr  Simon ,  which  I A  letter  from 
have  perufed  with  pleafure  •,  and  though  varietyof  avocations  gives  the  Right  Rev. 
me  little  time  for  remarks  on  a  fubjedl  fo  much  out  of  my  way,  I  lhall 
VOL.  X.  Partii.  4  L  never-  Jj- 
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neverthelefs  venture  to  give  my  thoughts  briefly  upon  it,  efpecralTy 
fince  the  author  hath  been  pleafed  to  invite  me  to  it  by  a  letter. 

The  author  feems  to  put  it  out  of  doubt,  that  there  is  a  petrifying 
quality  both  in  the  lake  and  adjacent  earth.  What  he  remarks  on  the 
unfrozen  fpots  in  the  lake  is  curious,  and  furnifheth  a  fufficient  anfwer 
to  thofe,  who  would  deny  any  petrifying  virtue  to  be  in  the  water, 
from  experiments  not  fucceedingin  fome  parts  of  it*,  fince  nothing  but 
chance  could  have  directed  to  the  proper  places,  which,  probably,  were 
thofe  unfrozen  parts. 

Stones  have  been  thought  by  fome  to  be  organized  vegetables,,  and 
to  be  produced  from  feed.  To  me  it  feems,  that  (tones  are  vegetables 
unorganized.  Other  vegetables  are  nourifhed  and  grow  by  a  iolution 
of  fait  attracted  into  their  tubes  or  vefifels.  And  (tones  grow  by  the  ac¬ 
cretion  of  falts,  which  often  fhoot  into  angular  and  regular  figures. 
This  appears  in  the  formation  of  cryftals  on  the  Alps ;  and  that  (tones 
are  formed  by  the  fimple  attraction  and  accretion  of  falts,  appears  in 
the  tartar  on  the  infide  of  a  claret-veflel,  and  efpecially  in  the  forma¬ 
tion  of  a  (tone  in  the  human  body. 

The  air  is  in  many  places  impregnated  with  fuch  falts.  I  have  feen 
at  Agrigentum  in  Sicily  the  pillars  of  (tone  in  an  ancient  temple  corroded 
and  con  fumed  by  the  air,  while  the  fhells  which  entered  the  compofi- 
tion  of  the  (tone  remained  intire  and  untouched. 

I  have  elfewhere  obferved  marble  to  be  confumed  in  the  fame  man¬ 
ner  ;  and  it  is  common  to  fee  fofter  kinds  of  (tone  moulder  and  difiolve 
merely  by  the  air  aCting  as  a  menftruum.  Therefore  the  air  may  be 
^prefOmed  to  contain  many  fuch  falts,  or  (tony  particles. 

Air,  ading  as  a  menftruum  in  the  cavities  of  the  earth,  may  become 
fatu rated  (in  like  manner  as  above-ground)  with  fuch  falts,  as,  amend¬ 
ing  in  vapours  or  exhalations,  may  petrify  wood,  whether  lying  in  the 
ground  adjacent,  or  in  the  bottom  of  the  lake.  This  is  confirmed  by 
'the  authors  own  remark  on  the  bath  called  the  Green  Pillars  in  Hun¬ 
gary.  The  infinuating  of  fuch  falts  into  the  wood  feems  alfo  confirmed 
by  the  author’s  having  obferved  minute  hexagonal  cryftals  in  the  woody 
part  of  the  \>etnhdL\om  of  Lough-Neagb. 

A  petrifying  quality  or  virtue  (hews  itfelf  in  all  parts  of  this  terra¬ 
queous  globe,  in  water,  earth,  and  fand  *  in  Ah  artary  for  inftace,  and 
Afric ,  in  the  bodies  of  mod  forts  of  animals,  k  is  even  known  that  a 
child  hath  been  petrified  in  the  mother’s  womb.  Ofteocd'la  grows  in 
the  land,  and  cOfal  ih  the  fda.  GrottOes,  fprings,  lakes,  and  rivers* 
are  in  many  parts  remarkable  for  this  fame  quality.  No  man  therefore 
can  queftion  the  poftibility  of  fuch  a  thing  as  petrified  wood  tho9  per¬ 
haps  the  petrifying  quality  might  not  be  originally  in  the  earth  or  wa¬ 
ter,  but  in  the  'Vapour  br  fteam  impregnated  with  faline  or  ftony  par¬ 
ticles.  '  ‘  v  1  '  ;  y 


Perhaps  the  petrification  of  wood  rfiay  receive  fome  light  from  coft- 
fidering  amber,  which  is  dug  up  in  the  king  of  Pruftid s  dominions. 

I  have 
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Qbfervatiom  on  Precious  Stones . 

I  have  written  thefe  hady  lines  in  no  fmail  hurry  ;  and  fend  them  to 
you,  not  from  an  opinion,  that  they  contain  any  thing  worth  imparting, 
but  merely  in  compliance  with  your  and  Mr  Simon's  requed. 

And  yet,  before  I  have  done,  I  mud  needs  add  another  remark, Added fvr„ 
which  may  be  ufeful  for  the  better  underdanding  of  the  nature  of  done,  letter  to  Dr 
In  the  vulgar  definition,  it  is  laid  to  be  a  foffil  incapable  of  fufion.  I  J  Eothergill, 
have  nevertnelefs  known  done  to  be  melted,  and  when  cold  to  become 
done  again.  Such  is  that  duff,  by  the  natives  called  Sciar  a ,  which  runs 
down  in  liquid  burning  torrents  from  the  craters  of  mount  Mtna ,  and 
which,  when  cold  and  hard,  1  have  feen  hewed  and  employed  at  Cata¬ 
nia,  and  other  places  adjacent.  It  probably  contains  mineral  and  me¬ 
tallic  particles  *,  being  a  ponderous,  hard,  grey  done,  ufed  for  the  mod 
part  in  the  bafements  and  coinage  of  buildings. 

Hence  it  fhould  feem  not  impoffible  for  done  to  be  cad  or  run  into 
the  fhape  of  columns  *,  vales,  datues,  or  relievo's  •,  which  experiment 
may  perhaps,  fome  time  or  other,  be  attempted,  by  the  curious*,  who, 
following  where  nature  has  fhewn  the  way,  may  (poffibly  by  the  aid  of 
certain  falts  and  minerals)  arrive  at  a  method  tor  melting  and  running 
done,  both  to  their  own  profit,  and  that  of  the  public. 


XIX.  It  was  found  in  a  cavern,  that  was  difcovered  amidft  the  vad 
marble  rocks  at  Cat-down  near  Plymouth .  It  hung  perpendicularly  from 
the  top  of  the  rocky  cavern,  and  was  a  cylindrical  tube  of  20  inches 
long  at  lead  *,  but  was  unluckily  broken  into  feveral  pieces  in  bringing 
to  me.  This  I  have  fent  was  by  much  the  longed  of  them  ;  but  Mr 
Long  (the  mader  of  the  quarries)  adured  me  the  whole  was  above  20 
inches  long,  and  quite  cylindrical,  and  quite  hollow.  I  went  to  the  cave 
the  next  day,  and  found  5  or  6  of  fuch  kind  of  tubes,  but  none  above 
2  inches  long.  They  all  fprang  from  a  broad,  hollow,  protuberating 
t>ads,  in  fome  fort  as  a  nipple  arifes  from  the  bread.  Thefe  alfo  were 
cylindrical  and  hollow.  There  were  in  the  fame  cavern  many  other 
petrifications,  which  had  formed  a  kind  of  hollow  piladers  againft  it’s 
ddes ;  and  alfo  feveral  large  folid  mades,  which  arofe  from  the  con¬ 
tinual  dropping  of  the  petrefying  water  through  the  crevices  of  the 
fuperior  rock.  Thefe  all  afford  very  good  alabader. 
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XX.  The  belemnites  is  a  fodil  of  different  magnitudes  and  colours,  A  dijfertation 
ever  regular  in  fhape,  which  is  either  cylindric,  conic,  or  thereunto  ap-  on  thofifojfl 
proaching.  Numbers  of  them  have,  on  one  fide  only,  a  chap  or  Team 
running  their  whole  length  j  others  have  it  in  part ;  and  in  others  it  is  ^jtes .  in  a 
not  at  all  to  be  obferved  :  it  confids  of  a  talcy  matter,  with  an  inter-  letter  from 
mixture  of  fpar  or  crydal,  difpofed  in  ftria  from  or  near  it’s  centre  to  Mr  Emanuel 

Mendez  da 

*  To  confirm  what  the  Bilhop  fays,  I  remember  when  I  was  in  the  college  in  France ,  Cofta  to  Mar- 
that  I  went  to  fee  a  relation  of  mine,  a  frier,  at  Fontevrajid ,  where  he  fhewed  me  in  tin  Eolkes, 
their  church  two  pillars  of  ftone,  about  60  feet  high,  all  of  one  folid  piece,  which  he  ^r* 
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faid  had  been  run.  J .  5. 
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it’s  circumference,  and  is  made  up  of  crufts  inclofing  each  other*  the 
innermoft  whereof  is  as  regular  as  the  outermoft.  Sometimes,  though 
'  feldom,  in  comparifon  to  the  numbers  of  the  belemnites ,  in  the  centre  is 
a  cavity  ever  conic,  whatever  the  external  fhape  of  the  belemnites  be. 
This  conic  cavity  is  at  different  times  empty,  or  elfe  filled,  either  with 
a  folid  body  of  mineral  matter,  cryftal,  (lone,  pyrites ,  &c.  or  with  a 
regular-jointed  conic  body,  called  by  Lithologifts  the  Alveolus  of  the 
Belemnites  \  which,  though  conftantly  regular  and  jointed,  is  neverthelefs 
found  compofed  of  various  mineral  or  metallic  fubftances. 

The  alveolus  above-mentioned,  tho*  not  fully  proved  fuch,  yet  feems, 
by  the  affent  of  moft  of  the  prefent  Naturalifts,  to  be  a  body  of  marine 
origin  *,  a  fhell  the  nigheft  related  to  the  nautilus  kind  :  it  is  concame- 
rated,  and  even  in  fome  is  difcovered  another  great  charadferiftic  of  the 
nautilus  kind,  1  mean  the  gut  or  fiphunculus.  Therefore,  taking  this 
body  for  granted  to  be  of  marine  origin  (for  what  reafons,  or  of  what 
kind,  is  not  my  prefent  intended  fubjedt  to  prove)  it  remains  to  difcufs. 
Whether  this  body  became  accidentally  lodged  in  the  belemnites  ?  or. 
Whether  the  belemnites  itfelf  is  alfo  of  marine  origin,  and  a  part  depen¬ 
dent  on  it’s  alveolus  ? 

Various  have  been  the  opinions  of  Lithologifts  concerning  the  origin 
of  the  belemnites  ;  fome  have  even  afferted  them  of  the  vegetable  king¬ 
dom  ;  others,  that  they  are  teeth  or  horns  of  fifth,  appendages  of  fhells, 
bodies  caft  in  fhells  of  the  tubuli  kind,  or  the  very  fhells  themfelves, 
ftpines  of  echini,  ora  kind  of  ftrait  nautilus.  The  three  laft  opinions 
are  what  I  fthall  ftrive  to  confute,  as  they  feem  ftomewhat  probable,  and 
are  now  the  moft  prevailing  ;  and  prove  the  belemnites  to  be  a  natural 
foftil  or  lapis  fui  generis .  I  defire  no  recourfe  to  the  fubterfuges  ufed 
by  others,  but  hope  you  will  agree  with  me  in  the  axiom,  that  all  be¬ 
lemnites  are  of  one  and  the  fame  origin. 

That  the  belemnites  are  not  teeth  or  horns  of  fifh,  I  fthall  refer  you  to 
the  letter  DvJ  .Woodward  wrote  on  that  fubjebf  to  Mr  Bourguet,  of  Swit¬ 
zerland,  wherein  he  fully  proves  the  erroneoufnefs  of  thofe  opinions. 
But  a  further  argument  againft  their  being  teeth,  which  that  learned 
Naturalift  has  not  touched  upon,  is,  that  no  belemnites  have  that  natural 
varnifh  or  polifth,  which  always  covers  the  teeth  of  all  animals  ;  where¬ 
as  the  greateft  part  of  thofe  foftil  bodies,  which  we  know  to  be  fuch, 
as  the  bufonitee,  glojj'opetr ae,  lAc.  are  found  with  that  fame  varnifti  or 
polifh.  As  for  their  owing  their  form  to  being  moulded  in  fhells,  it 
wiil  appear  cOntradidlory  to  reafon,  when  we  confider,  i.  Their  con- 
flitution  to  be  ever  as  regular  as  their  figure  ;  and,  2.  That  their  inner 
layer  or  nucleus  is  as  equally  regular  as  the  outer  cruft  or  whole  body ; 
which  particular  could  never  have  happened,  had  they  been  moulded  in 
fhells  ♦,  as  is  evident,  by  the  turbinitae,  conchitae,  and  other  bodies,  which 
owe  their  figures  to  that  caufe.  That  the  belemnites  are  not  fpines  of 
echini ,  let  us  firft  confider,  that  no  kinds  hitherto  difcovered  have  been 
ever  found  to  have  fpines  analogous  to  thefe  bodies  \  nor  indeed  has  any 
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marine  fhell  whatever  fuch  a  texture.  The  immediate  fubterfuge  for  an 
anfwer  to  this  obje&ion  is,  that  the  kinds  of  fhells  unknown  to  mankind 
are  far  more  in  number  than  thofe  yet  difcovered.  I  allow  it ;  but  think 
that  cannot  be  an  argument  in  the  prefent  cafe,  fince  no  one  fingle  fpecies 
is  yet  difcovered  with  fuch,  nor  even  any  genus^  which  have  fpines  ana¬ 
logous  to  the  belemnites.  Nature  bears  an  analogy  through  all  her 
works  •,  and  though  all  the  fpecies  of  any  on t  genus  is  not  known  to  any 
man,  yet  that  analogy  neverthelefs  capacitates  us  to  judge  of  thofe  un- 
difcovered  by  thofe  we  know.  Thus  we  find  of  the  echinus  kind,  all 
the  fpecies  now  known  are  ever  found  near  the  fhores  ;  confequently, 
are  not  fubjedf  to  be  eternally  hidden  from  us  \  as  is  undoubtedly  the 
jcafe  of  the  cornua  ammonis ,  and  concha  anomia.  They  are  no  pelagian 
fhells,  as  thofe  are  ;  bays  and  harbours  are  the  places  where  they  are 
fifhed  *,  their  ftrudhire  even  evinces  the  reafons  for  it.  We  may  there¬ 
fore  with  probability  conclude,  that  all  the:  echinus  kind  are  of  the  fame 
nature,  and  have  the  fame  way  of  living  ;  that  they  only  inhabit  fuch 
places,  and  that  none  are  pelagian  fhells ;  confequently  might  have  been 
difcovered. 

I  am  fenfible  there  are  fome  fpecies  of  foffil  echini  ;  as,  the  moft 
common  conoid  or  pileated  echini ,  the  common  echini  galeati ,  the  echini 
clypeati ,  and  fome  kinds  of  the  echini  ovarii ,  &c.  which  though  we  are 
certain  that  they  have  been  marine  fhells,  yet  thofe  particular  fpecies  are 
not  known  in  the  fea  :  but  then  feveral  other  fpecies  of  that  fame  genus 
are.  The  cafe  of  this  is  quite  different,  fince  not  one  fingle  fpecies  of 
fuch  a  genus  has  ever  been  found. 

The  exceffive  bignefs  and  thicknefs  of  numbers  of  belemnites  defcribed 
by  authors,  viz.  of  near  2  feet  in  length,  and  above  2  inches  in  dia¬ 
meter  in  the  thickeft  part,  others  of  3  feet  long,  and  others  as  thick  and 
long  as  a  man’s  arm  ;  not  to  enumerate  thofe  only  under  a  foot  length, 
and  of  proportionable  thickneffes,  concludes  echini  of  a  vaft  bignefs,  to 
have  a  number  of  fuch  fpines  to  move. 

The  varieties  of  the  belemnites ,  how  can  they  quadrate  to  the  fpines 
of  one  genus  of  echini  only  ?  folid  belemnites ,  belemnites  with  a  fingle 
cruft,  or  like  a  tube,  with  a  conic  cavity  only  \  that  empty,  or  other- 
wife  filled  with  a  folid  mafs,  or  with  a  regular-jointed  body,  as  the  al¬ 
veolus ,  belemnites  of  various  magnitudes  and  thickneffes,  &V.  can  all 
thefe  varieties  be  imagined  to  belong  to  one  genus  of  fhells,  which  we 
fuppofe  to  exift  to  maintain  a  favourite  fyftem  ? 

The  number  of  fpecies  of  echini  difcovered  is  great ;  and  the  fpines 
of  all  thofe  agree  in  having  a  hollow  axis ,  which  runs  proportionably 
from  their  bafis  to  their  apex ,  quite  different  to  the  belemnites  :  and  for 
their  conftitution,  a  foreign  Naturalift,  a  Member  of  the  R.  S.  Mr  Klein 
of  Dantzick ,  who  has  profeffedly  written  on  this  fubjedt,  could  only 
find  of  2  kinds,  viz.  thofe  of  a  porous  conftitution,  which  he  obferved 
only  to  belong  to  one  genus  and  thofe  of  a  folid  fhattery  fubftance. 
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like  a  talcy  fpar  not  driated  ;  which  is  the  moil  general,  and  is  exadlly 
the  fame  constitution  as  all  the  foflil  fpines,  or  lapides  Judaici  are. 

Further,  the  Lapides  Judaici  have,  at  fome  times,  been  found  adhe¬ 
ring  to  their  papilU  or  tubercles,  and  with  fragments  of  their  fhells  ; 
■whereas  no  Naturalift  has  ever  known  to  be  found  foflil  either  the  Shells, 
or  the  fragments  of  fuch  a  genus  of  echinus  ;  not  even  any  remains  pro¬ 
portionable  to  fuch  large  fpines.  In  whatever  manner  the  greater  part 
of  fuch  fhdls  may  have  perifhed  (which  is  unlikely,  if  we  confider  their 
texture  and  Strength),  feme  mud  have  efcaped,  when  the  fpines  are 
found  in  fuch  exceffive  numbers  every-where,  and  always  perfect  and 
regular  *,  whereas  the  foffil  fpines,  or  Lapides  Judaici ,  as  they  are  called, 
as  iikewife  the  echini  or  fhelis,  and  all  the  foflil  bodies  of  marine  origin, 
are  found  broken  and  fluttered  in  all  kinds  of  manners. 

As  for  their  being  fliells  of  the  tubuli  kind,  my  realons  againfl  it  are; 
Were  the  helemnites  fuch,  they  mud  be  all  tubular  more  or  lefs  ;  or 
ctherwife  mud  have  differed  fome  degree  of  petrifaction  to  fill  up  their 
cavities.  The  unrealonabknels  of  that  argument  is  demondrated  by  all 
belemnit*  being  of  one  and  the  fame  texture  and  conditution  ;  though 
numbers  are  lolid,  and  numbers  are  tubular,  in  different  degrees.  Now 
one  kind  of  petrifaction,  or  any  cffier  change  in  the  earth,  which  they 
might  have  undergone,  could  never  have  given  fo  regular  a  texture  and 
fubdance,  and  caufe  fuch  different  effeCts  as  folidity  and  tubularity. 
And  if,  on  the  other  hand,  we  allow  it  to  be  inconfident,  as  it  is,  to 
form  the  idea  of  a  fhell  of  the  tubulus  kind,  by  a  folid  body,  without 
that  body  having  differed  fome  change  in  the  earth,  while  buried  in  it, 
we  mud  either  deny  all  folid  helemnites  to  be  fuch  tubuli ,  and  run  to 
fubterfuges,  by  owning  them  to  be  natural  foffils ;  or  elfe  allow  a  great 
inconfidency,  to  uphold  a  wrong  fydem. 

That  the  helemnites  are  not  a  tubular  cafe,  which  is  part  of,  and  co¬ 
vers  a  fhell  of  the  nautilus  kind,  as  is  it’s  alveolus .  The  variety  of 
circumdances  already  alledged  of  the  helemnites  ferve  to  demondrate  the 
improbability  alfo  of  this  opinion,  as  it  has  done  of  the  other  two.  The 
numbers  of  helemnites  of  all  kinds,  fo  plentiful  every-where,  and  the 
confideration  of  how  few  are  furnifhed  with  alveoli . 

Numbers,  I  am  fenfible,  have  conic  cavities ;  but  that  thofe  cavi¬ 
ties  never  did  contain  alveoli ,  is  evident ;  that  the  Tides  of  the  faid  ca- 
vities-are  even,  and  without  any  circular  or  other  impreflions,  which  a 
helemnites  that  has  ever  contained  an  alveolus  mud  have  ;  that  body  be¬ 
ing  in  clofe  contaCl  to  all  parts  of  the  invedient  helemnites ,  mud  confe- 
quently  imprefs  it  with  it’s  concamerations  ;  which  impreflions  mud  be 
therefore  found  on  the  fldes  of  the  cavities  of  all  helemnites  which  ever 
contained  them. 

As  for  aflerting,  that  all  the  alveoli ,  which  are  now  found  loofe,  were 
originally  lodged  in  helemnites ,  it  cannot  be ;  without  inferring  alfo, 
that  all  helemnites  which  are  now  devoid  of  alveoli ,  contained  fuch  for- 
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merly  *,  which,  by  Tome  external  or  other  agent,  have  been  forced  out 
and  loofened  from  them. 

To  confider  fuch  an  agent,  we  muff  alfo  conclude  it’s  force  to  have 
been  exceeding  great,  to  loofen  out  the  nucleus  of  a  body  in  clofe  con- 
tad  with  all  it’s  inveflient  parts  ;  and  ftrengthened  further  to  it  by 
ridges  and  grooves,  fuch  a  force  muft  have  compreffed,  fhattered,  and 
otherwife  broken  and  deftroyed  the  belemnites  that  contained  them  ; 
which  is  contrary  to  obfervation.  Further,  forcing  out  the  alveolus 
might  perhaps  eafily  have  happened  to  the  conic  belemnites  \  which  hath 
a  bafis  of  a  larger  diameter  than  the  middle,  where  the  alveolus  is  lodg¬ 
ed  ;  but  we  cannot  conceive  the  fame  by  the  cylindric,  fufiform,  and 
other  belemnites,  of  which  the  two  ends  or  extremes  terminate  pointed 
while  the  middle,  where  {he  alveolus  is  lodged,  is  thick  and  fwollen. 

To  force  an  alveolus  out  of  fuch  fhaped  belemnites ,  it  is  evident,  that 
the  narrow  ends  of  the  faid  belemnites  muft  be  quite  forced  open,  bro¬ 
ken,  and  fliattered,  before  a  broader  and  more  capacious  body  could 
be  forced  through,  efpecially  to  fuch  a  brittle  fhattery  foffil  as  the  be¬ 
lemnites  is.  The  evident  faCts  to  the  contrary  of  this  are  alfo  too  com¬ 
mon  to  infift  on,  fince  all  thefe  belemnites  are  ever  found  regular,  per¬ 
fect,  and  intire. 

Further,  let  us  confider  the  alveoli  which  are  now  found  in  belemnites , 
they  are  very  feldom  if  ever  found  as  mere  fhells,  but  ever  differently 
changed  or  petrified.  They  are  moulded  of  ftone,  pyrites ,  cryftal,  &c. 
Now  it  can  never  be  argued,  that  the  contained  bodies  can  ever  be  fa 
differently  changed  or  petrified  in  their  covers  or  fhells,  and  thofe  co¬ 
vers  or  fhells  which  admitted  fuch  different  petrifying  particles  to  un¬ 
dergo  no  change  or  petrification  whatfoever. 

Another  proof  againft  this  opinion,  is  the  diverfe  forms  of  alveoli 
now  difcovered  by  Naturalifts,  as  conic,  cylindric,  curved,  fpiral  at  the 
apex,  &c.  whereas  all  belemnites  which  have  cavities  have  none  but  co¬ 
nic  ones. 

Thefe  cylindric,  &xV.  alveoli  are  now  found  in  Pomerellia  in  Poland * 
in  the  marble  of  the  ifiand  of  Oeland  in  the  Baltick  6V# 'belonging  to 
Sweden ,  and  in  the  marble  of  Sweden  ;  in  Gothland  in  rnafies  of  build- 
ing-ftone  *,  in  Ingria ,  in  feveral  parts  of  Pruffia ,  &c.  and  are  commonly 
of  an  immenfe  bignefs,  to  feveral  feet  in  length,  and  proportionably 
thick,  yet  not  perfeCt.  For  fuch  alveoli ,  which  are  only  nuclei,  we  muft 
fuppofe  immenfe  large  belemnites  *,  and  fuch  we  have  never  heard  of,  fo 
with  probability  we  may  conclude  none  fuch  to  exifl. 

I  do  not  doubt  the  growth  of  this  error,  of  the  belemnites  being  a 
part  of  it’s  alveolus ,  to  have  been  caufed  by  too  rafh  conclufions,.  and 
too  little  an  infight  into  the  mineral  kingdom  *,  which  has  propagated 
that  affert  ion  of  the  alveoli  being  found  only  in  the  belemnites  *,  which, 
experience  daily  contradicts,  fince  we  find  them  loofe,  as  well  as  im¬ 
bedded  in  many  other  foffil  fubftances,  as  in  marble,  ftone,  &c.  as  has 
been  above  obferved. 
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Thefe  are  the  arguments  which  I  alledge  for  the  improbability  of  the 
faid  opinions.  I  could  advance  a  number  of  other  proofs  j  but  as  I 
have  already  extended  my  letter  beyond  a  due  length,  I  beg  leave,  be¬ 
fore  I  conclude,  only  to  offer  fome  few  reafons  for  their  being  a  natu¬ 
ral  foffil,  or  lapis  fui  generis. 

The  very  view  of  a  belemnites  fufficiently  evinces  it’s  mineral  origin, 
and  fhews  it  evidently  compofed  of  two  foffil  lubftances,  a  talc,  and  a 
fpar,  or  baftard  cryftal  i  whereof  the  former  is  the  bafis,  and  from 
which  principle  I  do  not  hefitate  to  attribute  it’s  ftriated  texture.  Mod: 
of  the  talcy  bodies  are  of  a  fibrous  nature,  and  feveral  are  compofed  of 
crufts  inclofing  each  other,  in  the  fame  manner  as  the  fepta  of  the  ludus 
Helmontiii  fome  of  the  afbefios  kind,  the  Hematites  crufts,  &V.  Of  the 
JlalaRites  tribe  there  are  feveral,  which  fo  intirely  approach  the  texture 
and  conftitution  of  the  belemnites ,  that  were  their  ftiapes  a  little  more 
regular,  the  moft  experienced  Lithologift  might  eafily  be  deceived  ; 
and  I  remember,  when  abroad,  to  have  l'een  fuch,  of  a  prodigious  big- 
nefs,  which,  though  I  was  then  fomewhat  converfant  in  the  foffil  ftudy, 
I  could  not  help  taking  for  belemnites.  1  do  not  therefore  wonder,  that 
Petrus  HJfaltus,  in  notis  ad  Met  allot  hecam  Mercati ,  p.  282.  and  Langius , 
Hift.  Lap.  figurat.  Helvetice ,  p.  133.  ftiould  judge  them  a  native  figured 
foffil,  formed  in  the  earth,  of  the  ftalaftites  kind,  if  that  term  for  the 
belemnites  might  with  propriety  be  uled. 

The  cavities  of ftalattites  in  fome  meafure  illuftrate,  and  are  adequate 
to  the  cavities  of  belemnites  •,  they  are  placed  in  as  various  pofitions,  and 
are  only  different  from  them  by  not  being  exadtly  conic.  As  for  the 
regular  figure  of  the  belemnites  being  excepted  againft,  I  believe  few 
Foftilifts  will  argument  that,  when  we  fee  as  perfedt  regular  figures  in 
the  mineral  kingdom  as  in  any  other  parts  of  the  creation  \  as  witnefs 
the  falts  and  cryftals  of  all  kinds  ;  the  rhomboid,  hexagonal,  colum¬ 
nar,  and  other  felenites  *,  the  cubic,  odtangular,  dodecaedral,  and  other 
pyrites ;  the  quadrangular  pyramids  of  tin,  the  rhombs  of  iron,  cubes 
of  lead,  and  infinite  other  native  foftils,  which  would  take  up  time  to 
enumerate,  and  which  are  far  more  perfedt  figures  than  the  belemnites 
are.  Chemical  and  other  trials  and  tefts  (which  I  hope  to  lay  before 
you  in  fome  future  letter)  demonftrate  a  greater  certainty  of  its  mineral 
origin.  As  for  that  marine  body  the  alveolus ,  I  cannot  think  otherwife 
than  that  it  is  of  the  nautilus  kind  •,  and  which,  at  the  concretion  or  for¬ 
mation  of  the  belemnites ,  became  accidentally  lodged  in  it’s  cavity,  in 
the  fame  manner  as  all  other  marine  bodies  became  lodged  in  the  various 
foffil  fubftances  we  now  find  them  in. 


Some  remarts  XXI.  This  ftone  has  received  it’s  modern  name  of  turchefia ,  and 
on  tbe precious  turquoifie^  from  it’s  being  moft  commonly  brought  from  Lurky  into 

///Turquoife;  varjous  Parts  °f  Europe.  Be  Boodt  *  fays,  the  colour  of  this  gem  is  a 
’  variegation  of  green,  white,  and  blue  ;  and  that  there  are  two  forts  of 


*  Gemmar.  &  Lap.  Hift. 
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it,  the  oriental,  from  the  Enft  Indies  and  Perjia ,  and  the  occidental,  h  Cromwell 
from  Spain ,  Germany ,  Bohemia ,  Silejia ,  fsfr.  that  in  Perfia ,  where  it  is  M°rtliner> 
found  in  greated  plenty,  adheres  to  black  •{tones,  as  if  it  were  an  ex-  ^  ^ 
crement  or  a  tranfudation  from  them.  A  done  of  this  fort  is  feibom  Read  Feb.  26. 
found  to  exceed  a  walnut  in  fize  ;  and  . he  mentions  one  in  the  Great  1746-7. 
Duke’s  Mufeum ,  on  which  the  head  of  Julius  Cue  Jar  is  engraven  as  a  very 
extraordinary  fampie  :  he  adds,  that  he  never  faw  one  bigger  than  an 
hazel-nut  •,  that  fome  of  the  oriental  ones  have  the  faculty  of  preserving 
their  colour  perpetually,  which  are  called  Stones  of  the  old  Rock  ;  and 
that  others  lofe  their  colour  gradually,  and  are  called  of  the  new  Rock. 

He  then  gives  an  indance  of  a  turquoife  which  had  loft  it’s  colour  upon 
being  laid  by  fome  time  after  it’s  owner’s  death,  which  recovered  it’s 
beautiful  colour  upon  our  author’s  wearing  it  upon  his  finger  in  a  ring. 

Ctejius^  in  his  Treatife  de  Mineralibus ,  p.  601.  fays,  This  done  is 
called  P 'urcois  by  Mylius ,  in  his  Bafilica  Chemica  \  by  Albertus  Magnus , 
in  his  Treatife  of  Minerals  ;  and  by  Rueius ,  in  his  Treatife  of  Gems :  but 
CI urea ,  by  CauJJinus  de  Lapillis  Symbolicis.  De  Boodt ,  and  Dr  Wood- 
wardy  *  with  other  ,modern  writers,  take  it  for  the  Callais  of  Pliny. 

Salmafius ,  in  his  Plini  an.  Exercit.  p.  142.  fays,  Many  have  midaken 
the  moderni  turquoife  for  the  cyanus ,  but  that  the  cyanus  was  tranfpa- 
rent  like  the  fapphire;  whereas  the  turquoife  is  a  fort  ofjafper. 

Dr  Woodward ,  in  his  Letter  to  Sir  Jo.  HoJkyns ,  J  fays,  That  the 
t urcois ,  or  callais  of  Pliny ,  is  nothing  elfe  but  fofhl  ivory  tinged  with 
copper.  I  do  not  deny,  that  fome  dones  fold  for  turquoife ,  and  pofli- 
bly  all  that  the  Dodtor  faw  were  certainly  fuch  ;  but  I  imagine  thofe 
which  the  authors  call  of  the.old  Rock,  and  in  which  the  colour  is  per¬ 
manent,  are  real  mineral  dones  :  this  fampie  now  before  us  feems  to 
fhew  this,  from  both  the  form  and  fize :  it’s  fhape  diews  it  not  to  be 
part  of  any  animal  bone  ;  but  it’s  botryoid  form  is  to  me  a  demondra- 
tion  that  it  is  the  produdt  of  fire,  which  had  once  melted  this  fubdance  ; 
and  that  when  it  cooled,  it’s  furface  was  formed  into  bubbles  and  blift- 
ers,  in  the  fame  manner  as  the  hamatitis  botryo'ides  or  blood-done, 
whole  furface  confids  of  knobs,  refembling  a  bunch  of  grapes^ 

That  the  elephas  ipv jero?,  or  ebur  fofjile  of  Eheophraftus  ||,  faid  to  be  of 
various  colours,  I  do  not  in  the  lead  deny  to  be  tindlured  with  copper, 
and  to  be  what  Dr  Woodward  calls  the  turquoife :  indeed  I  fufpect  it  to 
be  what  Be  Boodt  calls  of  the  new  Rock  *,  and  fays  is  liable  to  lofe  it’s 
colour,  which  it  recovers  again  from  the  effluvia  of  the  perfon  who 
wears  it.  I  therefore,  for  didindfion  fake,  think  all  thefe  dones  of  the 
ivory  origin  diould  be  called  Pfeudo-Eurchefite ,  or  badard  Purquoife  •, 


*  Method  of  Fojjils.  Letters,  p.  17.  f 

|1  See  Tbeopbrajiuls  Hilt  of  Stones ,  trardlated, 


p.  94. 


Ibid.  p.  1 6. 

Id'c.  John  Hill,  Land. 
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and  the  other  fort,  of  which  this  before  us  is  one,  the  true  or  real  tur- 
quoife  *,  for,  by  examination  in  the  chemical  way,  I  find  it  to  be  a  very 
rich  copper  ore  •,  fome  of  it  pounded  and  diffolved  in  fpirit  of  hartfhom 
gives  a  deep  blue  in  aqua  fortis  a  fine  green  ;  and  an  iron  wire  put 
into  it  was  in  i  hour’s  time  incruffed  with  copper  :  fome  of  it -calcined, 
without  any  flux  in  a  crucible,  run  to  a  flag,  or  half  vitrified  fubftance; 
whereas  the  fame  heat,  had  it  been  ivory  or  bone,  would  have  reduced 
it  to  a  white  afh  like  bone-afhes ;  for  I  expofed  it  to  ftich  a  fire  as  vitri¬ 
fied  the  tile  that  covered  it.  It’s  hardnefs  and  confidence  to  an  engra¬ 
ver’s  tool  feems  to  be  the  fame  as  common  white  marble  :  it’s  colour  is 
not  mended  by  heat,  but  it  grows  brittle  when  red  hot. 

This  fpecimen,  now  fhewn  to  the  Society ,  was  about  1 2  inches  long, 
5  inches  broad,  and  in  fome  places  near  2  inches  thick  ;  rough  on  the 
under  fide,  as  though  broken  off  from  the  rock  it  had  been  affixed  to  ; 
and  the  upper  fide  was  compofed  of  fmooth  poliffied  knobs,  in  form 
like  to  the  botryo’fd  iron  ore. 

Sir  Hans  Skaney  in  his  noble  Mnfeum ,  has  feveral  fpecimens  of  thefe 
oriental  turquoifes ,  all  botryo’id  ;  efpecialiy  a  mafs  from  China ,  about 
3  inches  long,  2  broad,  and  near  an  inch  thick  :  all  which  feem  to  be 
copper  ores :  and  he  has  likewife  famples  of  turquoifes  from  Spain ,  and 
the  South  of  France  ;  which  are  all  fmall,  and  feem  really  to  be  pieces 
of  ivory  tinged  with  copper. 


A  defcription  XXII.  i.  Mr  Baker  takes  foe  liberty  of  fhewing  the  Society  a  very 

in  any  Mu- 
ufually  met 
chalky,  or 
taking  their 

Read  Feb,  26.  figure  thence  as  in  a  mould  :  which  fhell  is  oftentimes  broken  off  and 
1746-7.  gone,  but  remains  at  other  times  impregnated  with  talcy  or  fparry 
particles  :  whereas  the  fubjedt  now  laid  before  us  is  compofed  of  a  trans¬ 
parent  cryflalline  fubftance,  which  has  received  it’s  general  figure  by 
having  been  circumfcribed  within  the  fhell  of  fome  echinus ,  and  fhews. 
linear  ridges  and  divifions  ccrrefpondent  to  the  lines  and  plates  found 
in  this  kind  of  echinus. 

Was  this  all,  it  would  be  a  very  uncommon  produdtion,  as  thefe 
Fig.  5 1 .  bodies  have  been  very  rarely  known  to  be  formed  of  cryftal  *  ;  but  it  is 
rendered  much  more  curious  and  extraordinary,  by  having  exadt  rows 
and  feries  of  little  cells,  all  of  the  fame  regular  figure,  though  leffening; 
gradually  in  fize,  as  they  afcend  from  the  bafe  upwards* 


of  a  curious  extraordinary  echimtes ,  the  like  to  which  he  has  never  leen 
Echini tes  3  by  feum<>  0r  found  defcribed  by  any  author.  For  the  echenitre 

Baker  &RR  S  ^fth,  are  made  up  either  of  chalk  or  flint,  or  fome  ffony, 
Ibid.  p.  42V  fparry  matter,  formed  within  the  fhell  of  the  echinus ,  and 


*  Sir  Hans  Sloane  lias  a  mafs,  which  was  formed  within  an  echinus ,  the  fhell  being 
broken  off  3  it  is  one  half  or  fide  cryffal,  the  other  fide  of  a  fubftance  like  chalk,  but 

much  harder. 


This 
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This  body  having  been  formed  within  the  fhell  of  an  echinus,  one* 
would  exped  (as  is  the  cafe  in  all  other  echinit re  ufually  known),  that 
it’s  figure  fhould  be  exadly  anfwerable  to  the  mould  wherein  it  was 
formed  ^  but  Mr  Baker  begs  leave  to  take  notice,  that  the  echinus'  fhell 
is  perfedly  fmooth  internally,  having  no  rifing  parts  correfpondent  to 
thefe  cells  or  cavities ;  and  therefore,  as  it  could  not  receive  it’s  confi¬ 
guration  from  thence,  it  muft  be  owing  to  the  natural  (hooting  of  the 
cryflalline  matter  ( tho’  unlike  every  thing  of  that  kind  yet  defcribed), 
or  to  fome  other  caufe,  which  he  don’t  pretend  to  know 

The  configuration  feems  neverthelefs  in  fome  meafure  to  correfpond 
with  the  nature  of  the  fhell  wherein  it  was  formed  :  as  to  the  number  of 
the  rows  of  cells,  they  being  ranged  by  fives,  as  the  papillae,  indent* 
ings ,  lines ,  or  other  marks  on  the  recent  (hells  of  echini  conflantly  are  ; 
thefe  rows  are  twenty  in  number  *3  viz.  five  double  ranks  of  large  and 
extremely  regular  cells,  as  at  a  a ,  &c.  between  which  lie  five  other 
double  rows  of  fmaller  and  lefs  dillind  cellule,  (hewn  at  h  b ,  &c.  Thefe 
cells,  which  are  hexagonal,  and  whereof  thofe  in  every  row  lie  alter¬ 
nately  to  thofe  of  the  next  (by  which  means  they  fill  up  the  whole 
fpace),  decreafe  in  their  fize  gradually,  as  they  approach  nearer  to  the 
top  *,  all  the  rows  at  lafl  almofl  concentring  at  the  apex,  leaving  only  a 
fmall  fpace  or  vacuity,  where  in  the  (hells  themfelves  of  this  kind  of 
echinus  there  is  an  aperture.  The  fmooth  part  at  A  is  formed  of  a 
pebbly  (lone,  bearing  the  fame  marks  as  are  ufually  found  in  the  im- 
prefiion  of  thefe  echinitre  dug  up  in  gravel-pits  •,  which  proves,  that 
this  mud  have  received  it’s  general  figure  from  one  of  thofe  (hells, 
whatever  has  been  the  caufe  of  this  remarkable  configuration  of  the  cry- 
(lalline  part. 

This  curious  echinite  was  found  in  a  marl-pit  at  Bahorough,  about  3 
miles  W.  of  the  city  of  Norwich,  and  prefented  to  Mr  Baker  by  Mr 
Wm.  Arderon,  F.  R.  S. 

2.  I  have  the  honour  of  laying  before  you  (in  order  to  communicate 
to  the  R.  S.  if  you  think  it  worthy)  the  defcription  of  two  echinites,  or 
(lones  moulded  in  foffil  echini  (hells,  hitherto  undefcribed,  as  far  as  I 
know. 

Thefe  echinites  are  undoubtedly  moulded  in  (hells,  of  a  genus  of 
which  we  at  prefent  find  fome  fome  fpecies  now  living  in  the  feas ; 
moflly  in  the  Weft  Indies.  The  echinometra  of  Ariftotle ,  Aldrovand , 
and  of  Dr  Grew  ( a ),  is  of  this  genus.  Dr  Breynius  ( b )  calls  the  whole 
genus  Echinanthus  ;  and  Mr  Klein  ( c )  Scutum.  Woodward  (d)  in  his 
diflribution  of  Foffil  Echini ,  calls  them  the  Pentaphylloides ,  from  the 
rays  on  the  upper  part  forming  a  beautiful  cinquefoil  figure  ;  but 
wrongly  fixes  their  charaderiflics  in  having  only  one  aperture,  and  that 
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A  letter  frotH. 
Mr  Emanuel 
da  Cofta, 

F.  R.  S.  to  the 
Pref.  concern¬ 
ing  two  beau* 
tiful  Echi¬ 
nites  N°  492. 
p.  143  .April 
&c.  174.9. 
Read  May  1 1  * 

1 749* 


*  Perhaps  to  fome  cells  or  membranes  belonging  to  the  body  of  the  echinus, 
{a)  Mufeum  Reg.Soc.  p.  139.  (b)  Scbediafma  de  echinis,  p  60. 

(c)  Nat.  Difp.  Echinodermatum ,  p.  20.  Tab.  1 7.  A,  &  I  AD.  18.  B. 

[d )  Cade  of  foreign  extraneous  Foflils,  p.  1 6. 
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at  the  bafis  j  in  which  he  not  only  contradicts  nature,  but  alfo  the  very 
fpecimenshe  quotes  in  his  own  Collection,  which  have  all  two  foramens 
or  apertures,  and  are  elegantly  figured  fo  by  Agoftino  Scilla  (e),  who 
was  the  perfon  that  lent  them  to  the  DoCtor  *  and  Sir  Hans  Sloane  (f) 
has  alfo  figured  and  defcribed  two  fpecies  of  this  genus,  whereof  one 
fpeeies  is  an  inhabitant  of  our  Englifh  feas. 

I  obferved  above,  that,  to  my  knowledge,  no  author  has  ever  de¬ 
fcribed  echinites  or  ftones  moulded  in  the  fofiil  echini  of  this  genus  •,  nor 
even  have  the  fofiil  echini  or  fhells  themfelves  been  ever  exhibited  by 
any  Lithologift,  except  by  the  above-quoted  A.  Scilla ,  who  lent  them 
to  Dr  Woodward,  and  found  them  in  Malta  ;  to  which  the  DoCtor  in 
his  Catalogue  recounts  two  other  fpecimens,  which  were  dug  up  in 
Maryland  ;  fo  rare  are  the  instances  of  the  fofiils  of  this  whole  genus  ! 

The  two  echinites  here  defcribed  (as  alfo  home  few  other  fpecimens  of 
this  fort,  which  I  hear  are  in  fome  cabinets  in  this  metropolis)  were  all 
found  in  the  mid  ft  of  fome  rocks,  which  were  blown  up  at  Port  Mahon 
fome  years  ago,  and  from  whence  they  were  ail  brought. 

The  firft  or  largeftis  in  the  poffefiion  of  the  Right  Rev.  Dr  Laving- 
ton ,  L.  Bifiiop  of  Exeter  *,  it  is  compofed  of  a  hard  or  ftony  arenaceous 
greyifh  fubftance,  and  is  of  an  efcutcheon  or  heart-like  fhape :  it  mea- 
iures  about  14L  inches  in  circumference,  or  quite  round  the  limb  or 
edge,  about  two  inches  high  from  the  flat  or  balis  to  the  tip  of  the  apex , 
five  inches  in  length  at  the  bafis,  and  4^  in  breadth.  On  the  upper 
part  it  rifes  nearly  gradually  from  the  edge  quite  to  the  apex .  A  cen¬ 
tral  point,  with  a  flight  declining  fpace,  tops  the  faid  apex  ;  from  which 
fpace  the  body  regularly  divides  into  five  parts  figured  like  leaves  to 
the  edge.  Thefe  leaves  are  narrow  at  the  apex ,  greatly  widen  toward 
the  bottom,  and  narrow  a  little  again  at  their  end.  Each  divifion  or 
leaf  is  bounded  on  each  fide  by  a  row  of  parallel  ridges,  which  are  ac¬ 
companied  alfo  on  each  fide  of  every  faid  row,  with  two  other  ranges 
of  points  or  knobs  •,  all  which  rows  do  not  meet  or  clofe  together  at 
the  lower  end  of  the  divifion,  but  leave  a  void  unwrought  fpace  :  a  row 
of  larger  irregular  knobs  runs  through  the  midft  of  each  leaf.  From 
the  divifions  between  each  leaf  runs  a  rugged  knobbed  pillar,  which  is 
joined  to  the  edge  :  the  other  parts  between  the  leaves  and  the  edge  are 
hollows,  or  void  fpaces.  The  edge  or  limbus  is  of  a  thick  cylindric 
make,  runs  quite  round  the  whole  body,  and  only  has  fome  figns  of 
being  disjoined  at  the  one  extreme  of  the  length,  or  where  the  aperture 
was ;  the  ftone  anfwering  which  is  here  extended  a  little  cylindrically 
outward  like  an  appendage,  and  was  fo  formed  by  the  ftony  matter  be¬ 
ing  too  much  in  quantity  for  the  fhell,  and  fo  was  protruded  through 
the  faid  foramen.  On  the  outer  edge  of  the  limbus  are  fome  few  irregu¬ 
lar  ftony  concretions.  The  bafis  is  flat,  and  is  likewife  divided  into  five 

{<?}  La  <vana  Speculatione  dijingannata  dal  fenfo ,  Tab.  9,  10,  and  1 1. 

(f)  ^ at -  Hi  ft.  0 i  Jamaica >  Vol,  XI,  Tab.  242.  Fig.  3.  &  feq. 
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parts  from  the  center,  which  is  one  of  the  foramens  ;  the  other  foramen 
(as  has  been  above  defcribed)  being  placed  at  one  of  the  extremes  of 
the  length.  This  foramen  or  center  is  about  the  fize  of  a  fhilling.  The 
5  divifions  extend  to  the  utmoft  edge  of  the  body,  or  quite  over  the 
limbus ,  contrary  to  the  divifions  on  the  upper  part,  which  extend  only 
to  it.  Each  divifion  is  formed  by  a  ffony  line  edged  on  each  fide  with 
ffony  cylindrical  bodies  of  the  thicknefs  of  a  pin,  but  of  different  lengths,, 
fo  as  to  appear  like  the  teeth  of  a  comb,  or  the  gills  of  a  fifh  the  in¬ 
terdices  between  all  which  is  a  rugged  ffony  work,  and  hollows  per¬ 
vading  quite  through  the  body  to  the  upper  part. 

I  cannot  but  think  thefe  five  pectinated  divifions  on  the  bafis  owe 
their  figure  to  fome  parts  of  the  included  fifh  ;  which  I  am  more  con¬ 
firmed  in,  as  I  have  feen  fome  fpecimens  of  the  common  pileated  and 
galeated  echinites ,  which  have  been  hollowed  at  their  apex ,  and  marked 
Itar-wife  *,  that  concavity,  and  the  ftellar  mark  proceeding  from  the  in- 
terpofition  of  the  fifh  between  the  ffony  matter  then  filling  the  fhell* 
and  the  top  of  the  fhell  itfelf. 

The  other  echinite  I  have  the  honour  of  producing  before  the  Society t 
belongs  to  Mr  Edward  Jacobs  of  Feverfham.  It  is  of  a  different  fpecies* 
though  of  the  fame^mr,  of  a  heart-like  fhape,  and  about  one  third 
the  fize  of  the  above-defcribed.  This  is  greatly  copped,  the  apex  lying 
very  high,  and  the  five  divifions  running  near  perpendicularly  down  to 
the  edge.  The  upper  part  of  this  is  elegantly  perfect ;  the  work  is 
near  the  fame  as  on  the  other  ;  only  that,  by  the  perfection  this  is  prefer- 
ved  in,  we  obferve  that  the  rows  of  parallel  ridges,  which  adorn  each 
fide  of  each  leaf  or  divifion,  rife  into  a  kind  of  arched  work  or  bridge, 
made  up  of  arched  cylindrical  bodies,  through  which  the  middle  row 
runs,  joined  or  connected  in  a  long  ftrait  cylindrical  Item,  in  a  moft 
curious  and  elegant  manner.  The  bafis  or  under  part  of  this  fpecimen 
is  very  imperfeCt,  and  only  feems  to  differ  in  the  center  being  greatly 
excavated  or  concave,  anfwering  to  the  great  copping  or  height  of  the 
apex  or  upper  part.  This  foffil  alfo  confiffs  of  a  hard  ffony  arenaceous 
fubftance  like  the  other. 

From  the  infpeCtion  of  the  feveral  hollows  of  thefe  echinites ,  it  is 
evident  they  were  not  immediately  moulded  in  the  fheils,  but  were 
formed  in  cavities  which  thofe  fheils  formerly  filled  in  the  rocks  they 
were  lodged  in.  The  rocks  were  apparently  of  a  loofened  arenaceous 
texture,'  and  the  water,  &c.  continually  pervading  them,  rotted  and 
deftroyed  the  inclofed  fheils,  and  bore  away  their  whole  fubftance.  In 
the  fame  manner,  and  by  the  fame  means,  were  the  ffony  particles  re¬ 
placed  into  thofe  very  cavities  which  the  ihells  formerly  filled  •,  confe- 
quently  thefe  bodies  were  moulded  exaCtiy  to  the  faid  cavitities. 

This  remark  carries  aconclufion  with  it,  if  obfervation  be  made,  that 
the  hollows  and  folid  parts  of  thefe  ftones  exaClly  anfwer  to  the  hollows 
and  folid  parts  of  the  very  fheils  themfelves  ;  which,  had  they  been 
moulded  in  the  very  fhdls,  muff  have  happened  direCtly  contrary  *  the 
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folid  parts  of  the  fhells  forming  hollows  in  the  ftone,  and  vice  verfa. 
In  all  Tandy  or  lax  earthy  matter  fofiil  fhells  are  very  feldom  found,  but 
only  the  moulded  Hones  *,  the  loofe  texture  of  thofe  fubftances  giving 
free  accefs  to  water,  vapours,  and  mineral  exhalations,  &c.  which  in- 
tirely  corrode  and  deftroy  the  fheils  buried  in  it. 

I  have  taken  the  liberty  to  produce  before  the  Society  a  recent  echinus 
of  this  genus  from  th tV/eft  Indies ,  to  elucidate  my  fubjedt 3  as  alfo  two 
drawings  done  by  Mr  Mynde  3  viz,  of  the  bafis  of  the  large  echinite ,  and 
the  upper  part  of  the  linall  echinite. 

Fig,  52.  A  view  of  the  upper  part  of  a  curious  echinite ,  in  the  poffeffion 
of  Mr  Edward  Jacobs ,  of  Fever  foam  in  Kent. 

Fig.  53.  A  view  of  the  under  fide  of  the  fame  echinite. 

Fig.  54.  A  view  of  the  under  fide  of  a  curious  large  echinite ,  in  the 
poffeffion  of  the  Right  Rev.  Dr  George  Lavington ,  Bifhop  of  Exeter. 

N.  B.  The  upper  part  of  this  echinite  having  nothing  remarkably 
particular  or  different,  it  was  not  judged  neceffary  to  give  a  figure 
of  it. 
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Fhe  defcripticn 
and  figures  of 
a  j mall  flat 
Spheroidal 
Stone,  having 
lines  formed 
upon  it  ;  by 
C.  Mortimer, 
M.  D..&  Sec. 
R.  S. 


3.  A  little  while  fince  a  man  brought  me  a  ftone,  which  he  found  at 
Ardwick ,  7  feet  deep,  near  this  town,  in  driving  a  (lough  through  fome 
gret-ilone.  It  is  what  I  call  a  nodule,  of  a  clofe,  compadt,  fmooth 
matter 3  was  incruftated  with  coarfer  earth,  or  foft  ftone  3  is  3  inches 
and  a  half  diameter  3  formed  not  unlike  one  of  the  echini  marini  3  except 
the  papillae  or  fmall  protuberances,  which  it  wants.  Upon  examining 
it,  I  find  four  white  Teams,  about  the  bignefs  of  a  horfe-hair,  which 
quarter  the  ftone  very  corredtly.  The  angles  are  exadlly  the  fame,  and 
correfpond  fo  well,  that  it  would  require  the  niceft  mathematical  head 
and  hand  to  draw  the  like. 

The  diameter  AB  is  3.7  inches  3  the  ftrait  line  CD  at  the  bottom, 
or  greater  bafe,  is  .42  of  an  inch  3  that  at  the  top  of  the  ftone  is  .21  of 
an  inch,  which  make  the  angle  C  D  equal  at  top  and  bottom,  tho*  of 
different  diameters.  The  feams  are  like  talc  or  fpar.  It  weighs  about 
3  pounds.  I  have  feVeral  nodules,  but  none  like  this.  There  is  no¬ 
thing  curious  in  this  ftone  but  the  lines,  which  I  have  defcribed  in  the 
beft  manner  I  can.  I  am  confident  chance  had  no  hand  in  forming  it  3 
and  I  am  as  certain,  that  no  artift  was  ever  concerned  or  able  to  do  the 
like  3  therefore  I  conclude  it  has  been  fomething  formed  before  the 
Flood,  and  is  of  marine  production  *. 

4.  I  lately  received,  by  a  friend,  from  the  ifle  of  Shepey  in  Kent , 
a  fmall  ftone,  with  fimiiar  lines  upon  it.  Mine  is  only  J  of  an  inch  in 
diameter,  of  a  brown  colour,  and  of  the  confidence  of  marble.  As  a 

*  The  ftone  having  been  fince  cut  in  two,  it  was  found  that  thofe  regular  lines,  com- 
pofed  of  a  (parry  matter,  penetrated  the  whole  fubftance  of  the  ftone  quite  thro’,  and  that 
they  grew  wider  as  they  were  nearer  to  the  centre.  See  Fig.  56.  C  M, 
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defcription  in  words  does  not  convey  fo  clear  an  idea  as  an  exadb  draw-  Ibid.  p.  602, 
ing,  I  have  endeavoured  to  give  reprefentations  of  this  {tone  in  different 


views. 


Fig.  57.  reprefents  the  top  of  the  ffone,  on  which  the  lines  are  moil  Fig,  57. 
regular,  being  depreffed  into  the  ffone,  and  of  the  fame  colour  with  it. 
a ,  c,  d ,  e ,  are  the  four  principal  lines,  anfwering  to  thofe  on  Mr  Collin - 
for? s  done,  and  are  connebted,  as  in  his,  by  the  tranfverle  line^T  The 
line  b  is  an  irregulariry  in  this  ffone,  and  fo  is  /,  which  are  not  in  the 
other  ;  thefe  irregular,  or  fupernumerary  lines  being  continued  to  the 
other  hemifphere, 

Fig.  58.  or  bottom  of  the  ffone,  make  the  diredlions  of  the  other  Fig.  58. 
lines  very  irregular,  as  may  be  feen  in  the  figure;  only  the  lines  c,  i, 
and  <?,  being  connebted  by  the  tranfverfe  line^^,  which  here  ftands  at 
right  angles  with  that  in  Fig.  57. 

The  following  figures  represent  the  feclion  of  the  ffone  through  it’s 
equator,  as  nearly  as  poffible  ;  only  the  mill  cut  away  the  fubftance 
to  about  the  thicknefs  of  a  Hulling.  In  thefe  fedtions  the  ramifi¬ 
cations  appear  quite  white. 

Fig.  59.  fnews  the  febtion  of  the  upper  hemifphere,  as  FlS  59* 

Fig.  60.  does  that  of  the  lower  hemifphere  ;  in  both  of  which  the  bo. 
letters  of  reference  anfwer  to  thofe  in  the  other  figures,  fhewing  where 
the  outfide  lines  abutt  upon  thefe  fedtions. 


XXIII.  This  curious  foffil  feems  to  be  compofed  of  a  ftony  matter 
like  marble,  which  has  penetrated  the  cells  of  the  nautilus  while  in  it’s 
natural  ffate.  The  diaphragms  or  partitions  remain  ftiil  diftindt  and 
vifible.  The  different  colour  of  the  ftony  matter  in  fome  cells  of  a  dark- 
brown  or  hair-colour,  in  others  of  a  light-brown  or  afh-colour,  with 
the  natural  polifh  of  the  outfide,  gives  it  a  beautiful  appearance  ;  as  it 
is  reprefented  in  the  figure,  where  it  is  drawn  of  it’s  natural  fize  in  three 
different  views. 

A  fhews  the  fide  view  of  it.  B  the  fore  part.  C  the  back  part., 

It  was  found  in  Pool's  Hole  in  Derbyjhire.  It’s  futures  or  diaphragms 
refemble  thofe  of  fome  of  the  larger  cornua  ammonis  ;  but  it’s  ffiape  be- 
fpeaks  it  to  be  a  fpecies  of  nautilus ;  and  it  is  thought  to  be  a  non-de- 
fcript,  both  in  it’s  natural  and  foffil  ffate. 


jt  beautiful 
Nautilites, 
/hewn  to  the 
R.  S.  by  the 
Rev.  Charles 
Lytcleton, 

L  L  D.  F.R.S. 

and  Dean  of 
Exeter.  N°. 
487.  p.  320. 
Apr.  &c.  174  8. 
Shewn  May  5. 

1748- 
Fig.  61. 


XXIV.  Various  have  been  the  opinions  of  authors  concerning  the 
origin  of  the  belemnitre ,  and  as  various  the  fy  Items  and  hypothefes  ad¬ 
vanced  by  them  in  fupport  of  their  opinions  ;  fome  having  imagined 
them  vegetable  produbtions ;  others  have  taken  them  for  the  different 
parts  of  animals,  as  teeth,  horns,  bones,  £s?V.  in  which  even  thefe  again 
have  differed,  as  to  the  referring  them  to  land  or  marine  animals ;  and 
they  have  been  by  others  fuppofed  of  mineral  origin,  or  lapides  fui  ge¬ 
neris.  What  they  really  are,  will,  I  doubt,  .be  ftiil  very  difficult  to 
determine  ;  but,  as  one  principal  objebtion  to  their  being  originally 

marine 
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marine  bodies  (which  fuppofition  feems  to  carry  the  greateft  colour  of 
probability)  has  been,  that  no  marine  bodies  have  been  found  adhering 
to  them,  that  objection  will  be  obviated  by  no  lefs  than  two  fpecimens, 
from  the  fame  place,  of  belemnita ,  whereto  undoubted  marine  fub- 
flances  are  found  firmly  affixed  ^  by  which  infiances,  as  fome  further 
light  may  be  thrown  on .  this  fubject,  that  confideration  will,  1  hope, 
fiand  as  an  excufe  for  my  troubling  you  with  this  paper. 

Thefe  curious  fofilis  were  found  in  a  chalk-pit  in  Norfolk ,  from 
whence  they  were  lent  not  long  fince  to  my  Father  Mr  Hen.  Baker, 
F.  R.  S. 


Fig.  62. 


Fig  63. 


Fig.  64. 


As  thefe  fpecimens  are  undeniable  proofs  of  marine  bodies  adhering 
to  belemnita,  feveral  of  the  curious  who  have  feen  them,  are  of  opinion, 
that  they  tend  likewife  to  prove  the  belemnita  to  be  marine  productions. 
It  may  probably  be  objected,  that  thefe  fhells  might  have  been  brought 
and  depofued  near  the  belemnita  whereto  they  are  affixed,  by  whatever 
mighty  change  it  came  to  pafs  that  productions  of  the  fea  are  difeover- 
ed  in  mofi  countries  at  great  depths  in  the  earth,  and  in  the  bowels  of 
mountains  at  great  difiances  from  the  fea  (even  fuppofing  the  belemnita 
to  be  lapides  fui  generis,  and  produced  in  the  earth)  and  that  thefe  fhells 
might  be  cemented  to  them  afterwards  by  fome  mineral,  fiony,  or 

other  matter.  But  the  following  obfervations  will  render  this  impro¬ 
bable  ;  for, 

1.  1  he  vermiculi  of  Fig .  62.  are  not  any  fpecies  of  the  tubuli  marini , 
found  fometimes  recent,  and  fometimes  foffil,  detached  intirely  from 
every  other  body  •,  but  are  of  that  fort,  which  is  perhaps  never  feen 

feparate. 


Fig.  62.  Is  a  belemnites ,  whole  apex  is  perfeCc ;  the  conic  cavity,  and 
the  longitudinal  feam,  evidently  diitinguifhable  •,  which,  as  well  as  the 
contexture  of  the  lubftance  whereof  it  is  compofed,  fhew  it  to  be  a 
true  belemnites  \  but  on  it’s  furface  are  placed,  in  their  natural  con¬ 
dition,  by  which  I  mean  not  at  all  feemingly  petrified,  or  otnerwile 
altered,  two  of  thofe  vermiculi  that  are  fo  frequently  found  flicking 
to  oyfiers,  fcallops,  and  many  other  kinds  of  fhells,  when  taken  out 
of  the  fea. 

Fig.  63.  A  fruftum  of  another  belemnites,  the  apex  whereof  is  broken, 
but  the  conic  cavity  is  fiill  remaining,  and  fhewn  at  a.  To  this 
belemnites  adheres  a  fhell  of  the  oyfier-kind,  which  is  fafiened  thereto 
fo  firongly,  that  they  are  not  to  be  feparated  without  breaking  : 
which  fliell,  as  well  as  the  before- mentioned  vermiculi,  feems  not  al¬ 
tered  in  it’s  fubfiance,  but  appears  like  a  recent  one,  of.  which  many 
are  to  be  met  with  in  the  cabinets  of  the  curious. 

Fig.  64.  Shews  the  other  fide  of  the  faid  fliell,  wherein  the  cardo  or 
hinge  at  b  is  plainly  difcernible  ;  at  c  appears  the  broken  end  of  the 
belemnites ,  where  the  radiated  contexture  (well  known  to  belong  to 
their  bodies)  is  reprefented,  as  alfo  the  longitudinal  feam  at  d. 
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Separate,  or  in  any  other  manner,  when  recent,  that  attached  and  fas¬ 
tened  to  other  (hells  or  (tones  •,  and  they  are  placed  on  this  belemnites 
exactly  in  the  fame  manner  as  they  are  commonly  found  on  other  ma¬ 
rine  bodies;  viz.  lying  on  their  broadeft  fide,  with  their  ridge  upwards, 
and  glued  as  it  were  thereto  by  a  fhclly  fubftance. 

2.  In  Fig.  6 4.  at  e,  is  plainly  to  be  diftinguffhed,  that  the  fhell  has  Fig  64. 
been  falhioned  thus  by  the  convex  Surface  of  the  belemnites ,  in  the  fame 
manner  as  thefe  (hells  commonly  receive  a  form  from  whatever  fubftance 
they  adhere  to  •,  which  plainly  implies,  that  this  fhell  was  faftened  to  the 
belemnites  when  itfelf  was  very  Small,  and  in  a  growing  (late  ;  and  that 
the  (hell  in  it’s  growth  was  formed  according  to  the  figure  of  the  body 
on  which  it  was  affixed  :  but  fuch  growth  could  not  poftibly  have  pro¬ 
ceeded  any-where  but  in  the  fea ;  and  therefore  thefe  two  bodies  muff: 
necefifarily  have  been  in  the  fea  at  one  and  the  fame  time. 

There  is  now  but  one  way  more,  whereby  thefe  (hells  (fuppofing  the 
belemnitte  to  be  (tones  fui  generis)  could  poftibly  become  affixed  to 
them  ;  which  is,  that  the  belemnit <e  might  have  been  by  fome  accident 
thrown  on  the  fea-fhore  ;  and  that  there  the  (hells  might  fallen  them- 
felves  to  them,  as  well  as  to  any  other  (tone.  But  as  this  muff;  imply 
fome  former  convulfion  in  nature,  whereby  they  were  caft  out  of  their 
natural  beds  upon  the  fea-lhore  ;  and  again  a  Second  convulfion  to  carry 
them  to  the  chalk -pit  where  they  were  found  ;  lb  far-fetched  an  objec-  ♦ 
tion  will,  I  believe,  carry  but  little  weight. 

To  conclude,  I  Submit  to  your  opinion,  whether  the  fides  of  the 
conic  cavity,  whereto  the  oyfter- fhell  is  affixed,  has  moft  the  appear¬ 
ance  of  a  (tone  or  of  a  (hell. 

XXV.  I  lay  before  you  a  curious  and  moft  extraordinary  foffil,  which  Some  Verte- 
was  lately  Sent  to  me  for  that  purpofe  by  my  worthy  friend  Dr  Miles ,  braeo/Ammo- 
of  Footings  F.  R .  S  It  confifts  of  26  joints,  which  he  calls  vertebrae,  nuas>  or  Cor" 
and  I  believe  fuppofes  to  have  been  the  joints  of  the  back-bone  or  tail  nua  Amm0‘ 

11  j  nis  *  tit  ci  let* 

of  fome  animal  r  but,  upon  confidering  them  with  attention,  they  will  ter'from  Mr 
perhaps  rather  be  judged  to  be  the  Several  articulated  divifions  that  com-  h.  Baker, 
pofe  the  body  of  Some  kind  of  nautilus ,  or  of  fome  one  or  other  of  the  F.  R-  S.  to  the 
various  Species  of  the  ammonite :  which  opinion  is  I  think  Supported  Pre^* 
not  only  by  the  Spiral  figure,  which  they  form  when  put  together,  but  ^g‘ 
likewife  by  the  traces  or  markings  of  Such-like  articulations,  found  on  peb.  9. 
fome  particular  kinds  of  foffil  nautili  and  ammonite  ;  one  whereof  I  all'o  1748-9. 
lay  before  you,  as  a  proof  of  this  conjecture. 

You  will  obferve  all  the  parts  of  this  uncommon  foffil  are  converted 
into  a  Sort  of  Sparry  fubftance,  and  that  they  are  articulated  with  one 
another  in  an  exaCt  and  beautiful  order.  I  have  faftened  them  together 
in  two  divifions,  that  they  may  be  examined  more  eafily  than  they  could 
be,  if  they  were  all  Separate,  and  in  confufion  :  and  indeed  I  am  not 
quite  Satisfied  that  thefe  two  bundles  belonged  both  to  the  Same  indivi¬ 
dual  animal  *,  if  they  did,  fome  joints  mult  be  wanting  that  came  be- 
VOL.  X.  Part  ii.  4  N  tween 
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An  enquiry 
into  the  origi¬ 
nal  fate  and 
■ properties  of 
Spar,  and 
Sparry  Pro¬ 
ductions  ;  par¬ 
ticularly ,  the 
Spars,  or  Cry¬ 
ftals  ,  found  in 
the  Cornifh 
mines,  called 
Cornilh  Dia¬ 
monds  ;  in  a 
letter  to  Ema¬ 
nuel  Mendez 
da  Cofta, 

Efq\  F.  R  S. 
from  the  Rev. 
Mr  Wm.  Bor- 
lace.  Na.  493. 
p  250.  OCt. 
Sec.  1749. 
Read  Dec.  1 4. 
1  749.  May  3. 
1750. 

SeCt.  1. 


Of  Spar  and  Sparry  PrododionsJ 

tween  them,  and  united  them  together,  as  the  two  ends  do  not  at  pre- 
pent  match  :  and  what  makes  me  fufpedt  they  did  not,  is  a  different  ar¬ 
ticulation  to  be  obferved  on  one  fide  of  that  divifion  made  up  of  the 
largeft  joints :  befides,  the  whole  number  appears  rather  too  much,, 
and  the  fmaller  joints  feem  to  make  up  a  body  whofe  figure  is  nearly 
perfedf. 

Fig.  65.  The  larger  joints. 

Fig.  66.  The  fmaller  joints. 

Fig.  6y .  and  68.  The  fore  and  back  fide  of  a  fingle  joint. 

P.  S.  Dr  Miles  fays  they  belong  to  Dr  Clark  of  Si  Alban  §  ;  that  they 

were  found  in  Oxfordshire ,  and  were  formerly  in  the  poflfeflion  of  the 

late  Mr.  William  Becket ,  furgeon,  F.  R.  S. 

s 

XXVI.  I  fhall  confider  fpar  here  as  the  genus,  at  the  head  not  only 
of  all  the  fpecies  of  common  fpar,  and  incruffations  of  what  colour  fo- 
ever,  but  of  cryftals  and  gems,  which  are  here  underffood  only  as  finer 
and  purer  iubftances  of  the  fpar  kind  (i). 

There  are  feveral  forts  of  thefe  fparry  productions,  which  are  care¬ 
fully  to  be  diffinguifhed  from  each  other ;  but  they  may  all  be  confi- 
dered,  firft,  with  regard  to  their  original  ftate,  or  what  they  have  been ; 
and,  in  the  next  place,  as  to  what  they  now  are,  that  is,  as  to  form, 
fize,  colour,  hardnefs,  texture  of  parts,  and  diredtion  of  their  (hoots 
in  the  mines  or  quarries.  Thefe  particulars,  feparately  difeuffed,  may 
poftibly  lead  us  to  feveral  probable  conjedfurcs  concerning  the  original 
and  moft  diftinguifhing  properties  of  thefe  bodies,  fuch  as  may  afford 
fome  light  to  this  perplexed  and  intricate  fubjedt. 

That  all  fpar  has  been,  at  one  time  or  other,  in  a  ftate  of  fluidity, 
may  be  maintained,  I  think,  with  great  reafon,  as  well  as  fupported  by 
the  authority  of  fome  of 'the  moft  eminent  Naturalifts  (2).  In  fome 
fpars  are  found  ftraws,  and  other  light  bodies  ■,  and  we  may  therefore  as 
juftly  conclude  them  to  have  been  once  fluid,  as  the  amber  that  inclofes 
the  bee.  In  fome  ftones,  whereon  were  fparry  concretions.  Dr  V/ocd- 
ward  found  fragments  of  fhells,  and  pellicles  of  the  ova  of  fifties  3  a 

(1)  The  properties  of  cryftal  affigned  by  a  late  treatife  (Mr  Hill’j  Nat.  Hif.  of  FoJJils ), 
fuch  as  keeping  itfclf  unaffeCted  by  acid  menftrua,  remaining  unaltered  in  a  moderate  fire, 
and  giving  forth  fparks  of  fire  by  coilifion  (whereby  that  author  diftinguifhes  it  from 
fpar),  are  here  reckoned,  rather  to  be  accidental  than  claffical  differences,  owing  to  a 
purer  ftony  juice,  lets  friable  and  terrene  than  that  of  the  common  fpar,  than  to  any 
ellential  and  radical  difference  in  the  Principia  of  thefe  bodies.  [  “  There  is  in  all  fpar 
“  more  or  lefs  of  cryftal.”  Woodward's  Nat.  Hif.  Fojf Is,  158.]  For  many  fpars  there 
are,  which  are  opaque,  and  yet  in  the  fame  hexagonal  form  as  cryftals  ;  whence  it  ap¬ 
pears,  that  fpar  and  cryftal  do  not  differ  in  fubftance  and  nature,  but  in  tranfparency, 
colour,  and  different  degrees  of  purity  “  Spars  much  the  fame  with  cryftals,  fays  Dr 

Plott,  Oxf.  p.  98.  §.  52.”  And  Boetius  doubts  not,  but  they  (viz.  Spars)  are  of  the 
fame  matter  with  gems,  ib.  §.  53. 

(2)  Woodward's  Cat.  Foff.  Vol.  I.  p.  151,  and  157,  N°.  78.  alibi que  pa Jfm, 

certain 
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certain  evidence,  that  this  fparry  production  was  not  anterior  to  the 
Deluge  *,  for  the  (tone  mud  have  coalefced  and  hardened  upon  the  fhel], 
before  the  fparry  concretion  could  have  fixed  upon  the  furface  of  the 
done  •,  and  as  I  apprehend,  the  Learned  are  now  very  well  fatisfied, 
that  fuch  extraneous  foffils  as  are  mentioned  above,  are  not  the  lufus 
nature  *,  but  the  exuviae  of  animals  brought  where  we  find  them  by  the 
waters  of  the  Deluge.  Wherever  any  number  of  the  fhotten  fpars 
occur,  there  may  be  feen  fuccefiive  incrudations  and  crydals  fixing  on 
other  cry  dais,  fome  incrudations  broken  off,  and  fiiewing  their  concave 
bafe,  fhaped  by  the  cufpis  or  apex  of  the  diamonds  on  which  they  were 
once  fadcned  \  which  fhews,  that  there  has  been  a  fucceffion  of  leparate 
and  difiind  indurations.  In  feveral  places  we  find  v/avy  procedes  form-  Fig,  69. 
ed  in  thin  plates,  on  the  perpendicular  fides  of  the  rocks,  by  the  fpars 
flowing  down  in  the  fame  manner,  as  one  wave  fucceeds  another  on  the 
fea-fhore  •,  to  which  we  may  add,  the  frequent  formation  of  fparry 
effiorefcencies,  accretions  on  walls,  and  flaladites  hanging  down  from 
the  vaults  and  caverns  of  deferted  mines,  evidences  fufiicient  of  the 
modern  date  of  fuch  productions.  1'hat  we  may  the  eafier  apprehend 
this  truth  of  fpars  having  been  once  a  fluid  (upon  which  much  depends), 
it  may  be  here  obferved,  that  fomething  very  like  this  procefs,  (I  mean 
liquors  hardening  into  done)  is  commonly  feen  in  the  eflfeCts  of  petrify¬ 
ing  waters  ;  where  as  foon  as  the  fiony  juice  meets  a  proper  nidus  of 
wood,  reed,  grafs,  or  the  like,  it  will  forfake  it’s  date  of  fluidity,  and 
become  a  folid  flone  :  why  then  fhould  it  feem  more  unaccountable  or 
difficult,  to  conceive  that  the  fame  alteration  fhould  happen  in  the 
bowels  of  the  earth,  and  in  larger  maffes  of  matter  ?  For  as  the  fame 
caufe  will  in  like  and  equal  circu enhances  produce  the  fame  effect,  fo  to 
produce  a  greater  effeCt  (viz.  an  alteration  of  form  or  motion  in  a  grea¬ 
ter  quantity  of  materials),  there  is  need  only  of  aproportionably  greater 
force  in  the  caufe  ;  it  being  as  eafy  for  a  powerful  effort  to  produce  a  rock, 
or  a  mountain,  as  for  a  fmaller  force  to  congeal  a  pebble,  or  form  the 
fmalled  gem.  If  it  were  poffible,  therefore,  for  11s  to  be  as  attentive  wit- 
neffes  of  the  changes  which  happen  under  the  furface,  as  we  are  of  thofe 
which  appear  on  the  banks  of  every  petrifying  fpring,  we  fliould  dis¬ 
cover  many  new  dones  produced  every  now-and-then,  which  by  their 
firmnefs  appear  now  to  have  been  as  old  as  the  world  (3).  It  is  indeed 
a  vulgar  midake  to  imagine,  that  time  has  added,  or  ffiall  add,  to  the 
firmnefs  of  a  fpar  ;  or  becaufe  it  is  fo  hard  and  compad  a  body,  that 
it  cannot  therefore  but  be  as  old  as  the  fird  formation  of  things  ;  for 
fpar  becomes  as  hard  at  the  fird  time  of  it’s  confolidating,  as  it  will  be 
ever  after,  as  we  find  by  the  exad  ffiape,  and  the  fmooth  fides  which 
Cornijh  Diamonds  make  in  incrudations,  and  all  after  and  fecondary 

(3)  Since  the  writing  of  the  following  Treatife,  Mr  Hill  (Nat.  Hijl.  of  Fojjils,  p.  157.) 
by  a  curious  chemical  inveftigation  of  the  lapideous  contents  of  water,  fays,  “  That  ftones 
“  and  minerals,  formed  of  cryftal  and  fpar,  need  not  be  fuppofed  all  of  them  as  old  as . 

“  the  Creation  or  Deluge  ;  but  may  be,  and  unqueftionably  are,  formed  to  this  day.” 

4  N  2  con- 
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concretions.  This  fparry  liquor  is  {tiff  and  fluggifti,  and  apt  to  har¬ 
den  ;  but  it  is  a  liquor  however,  before  it  becomes  a  (lone.  Nor  is 
this  opinion  fingular,  but  adopted  by  many  of  the  Moderns  as  well  as 
Antients.  Pliny  (4),  from  the  refemblance  that  cry  dais  have  to  water, 
carried  this  hypothecs  much  too  far,  and  thought  them  to  be  nothing 
more  than  water  congealed  by  exceflive  cold ;  and  Diodorus  efteems 
them  no  better  than  a  concretion  of  pure  water,  affigning  however  a  dif¬ 
ferent  caufe,  concluding  them  hardened  by  a  divine  heat.  Agricola 
makes  the  fuccus  lapdefcens  the  original  matter  of  which  ffones  are 
formed,  fome  by ‘the  heat,  others  by  the  cold  (5)  they  meet  with, 
during  the  ftate  of  fluidity  (6).  Mr  Geoffrey's  hypothefis  fuppofes  cry- 
ftal  to  be  formed  of  thin  equable  plates,  that  water  is  the  vehicle  of 
cryftalline  parts  •,  and  when  thofe  parts  meet  together  in  any  quantities, 
the  water  eafily  evaporating  leaves  the  crylfals  to  form  themfelves  into 
hard,  pellucid  bodies.  Mr  Boyle's  opinion  was,  that  thefe  bodies  were 
originally  in  a  fluid  ftate  (7). 

5Tis  water  that  firft  occaftons,  and  afterwards  maintains,  this  fluidity  ; 
and  the  reafon  why  we  find  none  of  this  fparry  mafs  in  it’s  fluid  ftate, 
nor  ever  fee  this  lapideous  juice,  is,  becaufe  whilft  it  remains  incorpo¬ 
rated  with  the  water,  it  is  not  to  be  diftinguifhed  from  the  liquor  in 
which  it  fwims ;  and  as  foon  as  ever  it  is  deferted  by  the  water  that  cir¬ 
culated  it  in  the  bowels  of  the  earth,  and  other  neceffary  circumftances 
concur  to  produce  that  change,  it  becomes  ftone :  by  water  it  is  that 
the  fparry  atoms  are  wafhed  forth  out  of  their  repofitories  (8),  collected 
into  a  thick,  tranfparent,  or  opake  juice  (the  liony  particles  attradling 
each  other  as  much  as  the  intermediate  water  will  give  leave) ;  and  as 
foon  as  the  redundant  water  is  drained  off,  or  evaporated,  the  lapideous 
parts  (now  more  at  liberty)  accede  to  a  clofer  union,  and  are  aflifted 
greatly  therein,  as  well  by  the  condenfing  nature  of  cold,  which  com- 
preffes  the  parts,  and  forces  them  nearer  one  to  the  other,  as  by  fudden 
evaporating  heats  ;  and  thus  the  ftone  forms  itfelf,  fo  much  water  reft- 
ing  in  the  pores  and  interftices  of  the  parts  (in  proportion  to  the  num¬ 
ber  and  magnitude  of  thofe  pores),  as  is  neceffary  to  fix  it  into  a  con- 
fiftency  •,  for,  as  I  apprehend,  there  is  no  compound  body,  but  by  means 
of  the  Chemift’s  fire  will  yield  fome  water  ;  but  as  foon  as  all  the  water 
is  thrown  off,  the  body  lofes  it’s  hardnefs  and  continuity,  and  turns  to 
a  calx  and  powder. 

(4)  Lib-  37-  c  2 

(5)  “  Utroque  enim  modo  ejjici  poteji  Lapis."  Ag.  de  Ort.  Subt.  Lib.  4.  Bajil.  Edit. 
P-  57- 

(6)  lb.  p.  56. 

(7)  See  Boerbaanje's  Theory  of  Chemiftry,  by  Shaw,  Not.  1  20. 

(8)  Woodward's  Nat.  Hill.  of  the  Earth,  2d  Edit.  p.  189. 

“  Water  is  the  only  agent  that  educes  the  matter,  of  which  they  (<viz.  fpar  and 
“  cryftal)  confiit,  out  of  the  ftrata,  and  compiles  and  forms  it  in  the  perpendicular 
“  Mures  ”  Woodward's  N.  Hijl.  Foffl  Vol.  I.  p.  1 5c. 

Here 
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Here  I  beg  leave  to  propofe  a  few  queries. 

Whether  ipar  is  not  the  univerfal  glue  of  ftones,  diftinguifhed  from  Query  t . 
each  other  by  the  various  mixtures  of  earthy,  mineral,  or  metallic  par¬ 
ticles,  but  all  united  by  the  fparry  liquor  ?  for  it  feems  to  me,  that 
there  is  fcarce  any  fand,  nodule,  (tone,  or  ore,  which  either  by  the 
naked  eye,  or  glaflfes,  may  not  be  difcerned  to  have  a  certain  portion 
of  fpar,  clear,  or  opalce,  in  it’s  compofition. 

Whether  it  is  not  reafonable  to  believe,  that  ftones  in  all  ages  have  Query  2. 
been,  and  are  ftill  forming  in  the  earth,  in  fome  iuch  manner  as  is  here 
mentioned,  whenever  the  neceflary  materials  and  caufe  concur  with  pro¬ 
per  incidents  ? 

Whether  this  hypothefis  is  not  better  adapted  to  account  for  teftace-  Query  3? 
ous,  and  other  extraneous  bodies,  found  inclofed  fo  often  in  maffes  of 
Hone,  than  Dr  Woodward* s  fuppofition,  that  ail  ifones  were  reduced 
into  a  fluid  mafs  by  the  waters  of  the  Deluge  ;  which  waters  being  thofc 
of  the  ocean,  we  cannot  allow  to  have  any  fuch  diflolving  power  inhe¬ 
rent  in  them,  and  therefore  they  produce  no  fuch  effedf  ? 

Whether  there  are  not  quarries  of  ftone,  which  when  left  idle,  or  Query  4. 
unwrought  for  fome  time,  yield  a  frefh  fupply  of  ftone  in  the  chanels 
and  hollows  of  the  laid  quarries,  which  had  been  before  thoroughly 
cleared  by  the  workmen  (9)  •,  and  whether  this  will  not  confirm  the 
fuppofition,  that  ftones  formed  fince  the  Deluge,  in  places  where  fhells, 
teeth,  and  the  like  bodies,  were  depoflted  by  the  waters,  inclofed  them 
in  their  fubftance  ? 

Our  Cornijh  fpars  are  either  plain,  Ample,  and  unfigured,  or  figured  Se&*  3- 
into  various  and  rectilineal  fhapes.  Different  ap~ 

All  fparry  liquor  is  in  itfelf  ftiff  and  fluggifh,  and  covets  no  fhape  •,  \ ^ °J 
but,  being  intimately  mixed  with  water,  which  is  the  reftlefs  agent,  to 
difperfe,  colledt,  and  renew  all  fubterraneous  nature,  it  moves  as  a  fluid 
by  the  rules  of  gravitation,  that  is,  from  a  higher  to  a  lower  pofition, 
till  meeting  with  a  retentive  bed,  the  water  no  fooner  retires,  and  leaves 
it  expofed  to  a  drier  or  colder  air,  than  it  dries,  and  hardens  into  ftone, 
in  fhape  and  fize,  as  the  attra&ion  and  quantity  of  it’s  own  parts  deter¬ 
mine,  or  the  circumambient  bodies  will  give  it  leave  to  fix  and  extend 
itfeif. 

Sometimes  we  And  the  fparry  liquor  fpread  into  thin  plates  on  the  Plain  Spars. 
horizontal  or  oblique  planes  of  rocks  *,  fometimes  we  trace  it  in 
fheets  down  the  Ades  of  Aflures  •,  and  where  it  meets  with  impediments 
of  gravel,  or  ftone,  it  will  refemble  branched  limbs,  clay,  boughs,  and 
flumps  of  fhrubs  ;  fometimes  it  drops  from  vaults,  and  roofs  of  caves, 
whence  it  has  the  name  of  Stalactites  (10).  In  all  thefe  cafes  it  is  plain, 
that  the  juice  had  no  other  motion,  whilft  a  juice,  nor  appears  in  any 

(9)  See  Addifons  Travels  into  Italy  y  and  Bp.  Burnet. 

(10)  It  alfo  veins  or  granulates,  or  both,  every  kind  of  ftone  ;  and  is  oftentimes  found 
to  compofe  whole  loads  or  veins,  without  any  metallic  or  mineral  mixture,  or  any  par¬ 
ticular  fhape,  more  than  the  fiffure  in  which  it  refted  comprefted  it  into. 

other 
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other  ftiape  now  a  (tone,  than  what  it’s  own  weight  or  gravitation,  du¬ 
ring  it’s  Irate  of  fluidity,  inclined  it  to.  In  thefe  uninformed  rude  pro¬ 
ductions,  it  is  very  plain,  I  think,  that  the  juice  wanted  thofe  adtive 
principles  (whatever  they  be),  which  enable  it  at  other  times  to  fhoot 
into  regular  forms. 

Fig  70.  pig .  70.  is  a  fpar  pebble,  it’s  furface  about  the  roughnefs  of  the  peach- 

fkin,  inclofed  in  part  of  it’s  focket,  which  is  alfo  of  fpar,  angular,  and 
puculated (which  latter  property  is  rarely  met  with) :  the  coat  or  focket 
is  mixed  with  folid  white  mundic,  and  cockle  ;  which  laft  (or  the  fame 
principle,  which  throws  cockle  (11)  into  this  oval  figure)  feems  to  have 
determined  this  fpar  to  it’s  Angular,  viz.  orbicular  fhape  •,  for  it  is  ob- 
ferved,  that  where  cockle  is  plenty,  fpar-nodules  round  as  mufket  balls, 
and  black,  in  fockets  of  the  fame  colour  and  fubftance,  are  frequently 
found.  But  as  this  pebble  was  not  black,  as  cockle  always  is  ;  it  may 
therefore  be  queftioned,  whether  the  fhape  of  it  may  not  be  owing  to 
fome  metallic  (viz.  iron  or  copper)  principle,  rather  than  to  cockle, 
and  whether  cockle  itfelf  be  not  more  probably  indebted  to  other  powers 
for  it’s  orbicular  nodules,  in  fuch  fheaths,  than  derive  them  from  any 
inherent  activity  of  it’s  own.  The  exterior  of  the  fhell  or  focket  has  a 
thin  incruftation  of  gritty  cinereous  mundic.  It  came  out  of  Wheal 
Royal  mine,  in  the  parifh  of  Cambron ,  Cornwall. 

Ofincrufia -  The  next  appearance  of  fpar  bodies,  which  I  fhail  here  take  notice  of, 

Hons.  is  that  of  incruftations  *,  thefe  fometimes  make  one  continued  flicath. 

Jump,  or  mafs,  and  inclofed  in  them  we  find  Cornijh  Diamonds ,  grains 
of  tin,  and  other  adventitious  bodies,  plainly  of  a  different  texture  and 
colour  from  the  crufts  which  furrourrd  them  ^  fo  that  incruftations  muft 
be  cautioufly  diftinguifhed  from  the  entire  fheaths,  or  laminae,  which 
compofe  the  column  of  hexagonal  cryftals,  and  which  are  really  formed 
at  the  fame  time  with  that  column,  whereas  incruftations  are  additional, 
and  after  concretions  made  on  the  before  fettled  original  grains  and 
columns,  (12)  fometimes  thefe  incruftations,  are  but  fprinklings  of  the 
cryftal  drops,  without  any  continuity,  or  mutual  contadl ;  and  in  this 
cafe,  when  the  pearly  drops  are  themfeives  bright  and  tranfparent,  and 
the  ftone  they  fix  on,  of  an  agate  colour,  or  any  lively  oppofition,  the 
incruftation  is  exceedingly  beautiful.  On  one  fhotten  bliftered  fpar. 
Fig  7 1,  I  find  the  incruftation  white,  not  pellucid,  flowing  in  parallel  threads 
by  each  other  in  feveral  places  pafting  from  one  tubercle  to  another, 

'  l1 !)  Cockle  is  a  black,  fhining,  light  ftone,  free  of  all  metal,  different  from  mock-lead, 

common  in  tne  tin-mines  of  (dornaJualL 

(12)  Incruftations  are  fo  many  evident  proofs  of  ftones  not  being  formed  all  at  the  fame 
time  ;  for  many  Cornifi  Diamonds ,  and  columnar  (hoots  of  tin,  cubes  of  mundic,  and 
grains  of  lead,  are  often  broke  off  from  thefe  their  inclofures  3  but  the  angular  cavities, 
with  their  ftrait  edges  and  fmooth  fides,  ftill  appear  in  the  incruftation  ;  which  plainly 
11  tews,  that  the  diamonds  and  tin-fhoots,  &c.  were  firft  formed  and  hardened,  and  then 

furrounded  and  united  into  one  lump,  by  a  fucceftive  induration  of  thefe  cryftal  or  fpar 
Cl  LI  ils  1 
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without  touching  the  interfpeiTed  hollows;  by  which  I  conclude,  that 
this  fpar  was  fixed  on  the  perpendicular  fide  of  a  fiffure  ;  that  the  juice 
of  this  incrudation  was  of  the  fkalaclites  kind,  and,  proceeding  from 
the  fame  caufe,  defeended  in  a  fimilar  direblion. 

Fig.  72.  is  a  bunch  of  femi-pellucid  fpar,  fhot  into  reclined  cones,  Fig 
making  an  angle  of  30°,  with  the  furface  of  the  done  ;  the  fides  of 
thefe  cones  are  a  very  curious  fretwork  of  little  fpires  or  bridles,  many 
of  them  fharp  as  the  finalled  needle,  and  pointing  nearly  in  the  fame 
diredtion,  as  the  cone  on  which  they  rife.  The  furface  of  thefe  fhoots 
is  of  a  ferrugineous  tint,  but  their  inner  fubflance  pellucid,  very  little 
fhort  of  that  fpar,  which  for  it’s  clearnefs  is  called  Cryffal,  and  more 
tranfparent  than  many  hexagonal  fhoots  ;  ’tis  the  only  one  I  have  feen 
of  it’s  kind. 

Fig.  75.  is  an  aderifk  of  the  cleared  fpar  ;  it’s  fhoots  or  rays  are  hexa-  Fig  7$, 
gonal,  fwelling,  or  gibbous,  in  the  middle  ;  their  fides  not  plain, 
or  of  one  level  furface,  as  our  Cornijh  Diamonds  generally  are,  but 
ridged  near  the  edges,  and  fomewhat  hollow,  but  not  uniformly,  in  the 
middle  ;  the  points  or  terminations  were  entire  and  fharp,  but  not  to 
that  degree  aculeated  as  the  former  conic  fpar  ;  but  it  is  very  plain,  that 
thefe  fpires  never  had  any  hexagonal  apices  :  the  undermoft  fhoots 
fpread  horizontally  ;  but  the  other  rife  gradually,  making  a  greater  angle, 
till  the  middle  ones  make  nearly  a  right  angle  with  the  bafe,  which  has 
a  ferrugineous  circular  fpot  in  the  middle,  from  whence  the  rays  regu¬ 
larly  proceed  on  every  fide.  pig. 

Thefe  are  fome  of  the  mod  fingular  fpars  which  have  reached  my 
oblervation  ;  but  the  general  fhape  of  our  figured  fpars  is  hexagonal  ; 
and  thefe  hexagons  either  confid  of  a  fhaft  or  column,  and  a  point  with 
the  fame  number  of  fides  correfpondent  to  the  column,  or  are  only  Fig.  77. 
points,  that  is,  pyramidal  hexagons  duck  on  at  their  bafe,  upon  the 
furface  of  their  dony  beds.  Fig.  78. 

In  a  thin  cake  or  lump  in  my  pofiTefilon,  one  half  of  the  fpar  fhoots 
From  one  fide,  the  other  half  from  the  other  ;  and  fo  incruds  the  planes 
of  both  fides  with  hexagonal  apices .  Fig.  79. 

Here  the  fpar  (as  appears  by  the  tendency  of  it’s  fibres,  when  the  in¬ 
terior  texture  is  examined)  druggled  to  form  dems  or  ftalks  to  thefe 
cufpides  ;  but  either  the  effort  was  not  vigorous  enough,  or,  through 
the  impurities  of  the  juice,  the  fparry  or  crydalline  principles  had  no 
room  to  extend  or  protrude  themfelves  into  the  fhape  they  feem  incli¬ 
nable  unto  ;  fo  they  lie  blended,  and  their  lineaments  fcarcely  to  be 
didinguifhed  from  the  general  mafs. 

Some  fpars  rife  out  of  the  general  furface,  into  large  orbicular  bliders, 
thick  fet  with  hexagonal  points  diverging,  as  rays  from  a  center.  Fig  80. 

Thefe  bliders  or  protuberances  are  in  other  fpars  fubdivided  into 
numbers  of  other  final],  orbicular  excrefcencies,  and  the  cufpides  very 
final!,  but,  like  the  pointed  dioots  of  mod  Cornijh  fpars,  hexagonal.  Fig.  81. 


At 


648 

Fig.  S2. 


'  Fig-  83. 


Fig.  84. 
Fig.  85. 

Fig.  86. 


Of  Spar  and  Sparry  Productions. 

At  the  root,  or  where  they  join  to  the  rock,  thefe  globular  mattes 
fhew  in  what  direction  the  juice  exerted  itfelf,  fpringing  commonly,  as 
from  one  general  center,  and  extending  itfelf  equably  on  every  fide. 
When  the  juice  is  fimple,  and  of  one  fort  only,  the  rays  are  continued 
from  the  center  to  the  extremities.  But  when  the  juice  is  of  two  or 
more  different  mixtures  and  impregnations  (which  will  generally  appear 
from  the  different  colours  and  degrees  of  tranfparency),  then  the  effort 
is  various  and  fuccefiive,  protruding  the  juice  according,  and  in  pro¬ 
portion  to  the  different  activity  of  the  ftamina ,  of  which  it  confifts  ;  and 
in  both  thefe  cafes  I  find  the  coarfeft  and  moft  terrene  part  of  the  fparry 
lump  next  the  center,  and  the  moft  tranfparent  and  pureft  fliot  forth, 
to  form  the  pyramidal  cufpides  of  the  circumference.  Though  the 
effort  is  various  and  multiple,  the  feveral  juices  preferve  a  parallelifm  • 
to  each  other,  and  to  the  extremity,  each  juice  proceeding  no  farther 
than  it’s  own  impregnation  would  carry  it  •,  and  therefore  fettling  in 
parallel  lifts  or  lines  behind  each  other,  and  their  angles  lefs  and  lefs 
perfeCt,  that  is,  becoming  more  obtufe,  till  you  come  to  the  rock,  or 
Jifelefs  lump  of  fpar,  which  the  effort  had  no  power  to  move,  and  thro* 
which  the  impregnated  and  purer  juices  efcaped,  according  to  their  de¬ 
gree  of  mobility  :  the  bafe  of  one  of  thefe  orbicular  lumps,  which  has 
feven  diftinCt  lifts  or  fillets  one  within  the  other,  befides  letter  lifts, 
marked  (£),  will  explain  what  is  here  fuggefted  f. 

Thefe  hexagonal  points  do  not  always  fit  clofe  to  the  body  of  the 
rock,  but  are  as  often  found  mounted  upon  columnar  ftioots  of  the  fame 
number  of  fides  *,  and  thefe  are  what  are  commonly  called  Cornijh  Dia¬ 
monds  :  they  are  generally  found  larger  fomewhat  at  the  bafe,  where 
they  fatten  on  the  rock,  than  at  the  top,  where  they  fupport  the  cufpis. 

Some  of  thefe  ftioots  have  alfo  hexagonal  points  at  each  end,  and  are 
fometimes  found  fingle,  that  is,  detached,  and  without  a  root,  as  the 
Naturalifts  fay  •,  but  I  have  them  alfo  in  lumps  fixed  fide  by  fide,  but 
in  no  parallel  direction  (13). 

This  is  the  general  and  moft  common  appearance  of  our  Cornijh  fi¬ 
gured  fpars  and  cryftals,  viz.  either  hexagonal  points  on  the  rock,  or 
common  fpar,  or  fixed  on  ftioots  or  columns  of  the  fame  figure ;  but 
we  muft  not  imagine,  that  fpar  afifumes  no  other  fhape,  but  what  has 
been  here  mentioned.  There  are  alfo  trigonal  and  cubical  fpars  \  but 
of  thefe  forts  I  have  not  yet  feen  any  in  Cornwall  -9  however,  as  our 

F  a.  The  cleareft  cryftal.  /.  Small  fillet  of  purpled  fpar. 

b.  Sup-pellucid,  inclining  to  purple.  g.  Flock-white. 

c.  Flock*  white,  not  pellucid.  h .  Lifts  of  fpar  lefs  diftinft. 

d.  Large  fillet  of  purpled  fpar.  i.  That  fide  on  which  the  effort  was 

e.  Flock- white.  faint,  and  the  {hoots  fcarce  perceivable. 

(13}  Thefe  fhoots  are  not  always  ftrait,  but  are  found  fometimes  bent  or  crooked  ;  but 
as  this  deformity  is  owing  to  fome  accidental  interpofing  force  or  obftru&ion,  during  the 
time  of  forcing,  it  will  not,  I  apprehend,  make  the  body  of  a  different  fpecies,  as  long  as 
all  the  other  common  properties  are  continued. 
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obfervations  in  this  inquifitive  age  are  daily  growing  more  extenfive,  it 
is  very  probable,  that  new  and  imdefcribed  ihapes  of  fp'ars  may  often 
fall  under  our  notice  :  what  I  have  here  mentioned  feem  moft  worth 
notice  •,  but  to  pretend  to  number  them  all,  would  be  very  extravagant ; 
for  they  are  varying  every  day  upon  our  hands,  and  new  mines  throw 
forth  new  forms,  according  to  the  different  combinations  of  their  folids, 
and  the  impregnation  of  their  waters. 

It  has  been  obferved  before,  (Seff.  3.)  that  water  and  the  fparry  juice,  4 
confidered  fimply,  without  any  other  aid,  will  produce  only  the  irre-  Whencs  f*-'* 
gular,  fhapelefs  maffes  of  fpar,  incapable  of  any  activity,  or  ftruggle^^^'  f.. 
towards  fhape  and  figure,  and  determined  only  by  the  common  prin-  tJ  F  ' 
ciple  of  gravitation,  to  that  pofition  in  which  we  find  it :  we  muft  call 
in  therefore  the  afiiftance  of  forne  other  principle,  to  account  for  the 
rectilineal  regular  phenomena  of  thefe  fparry  productions. 

As  the  general  appearance  of  our  Cornijh  (pars  is  hexagonal  and  uni¬ 
form,  there  muft  be  fome  one  general  principle  to  which  this  great 
uniformity  is  to  be  referred.  If  thefe  fpars  owed  their  form  to  any  me¬ 
tallic  principle,  that  metal  would  be  found,  when  the  fluor  was  thrown  ' 
off  by  fire  :  but  the  contrary  is  apparent,  the  cleared:  fpars  yielding  no 
metal.  And,  indeed,  it  may  here  be  obferved,  that  when  the  (tony 
juice  meets  and  coalefces  with  any  metallic  particles,  that  juice  fhoots 
not  into  it’s  natural  form,  but  by  tin  is  forced  into  prifms,  and  various 
fpeculums  ;  by  lead,  into  cubes  ;  and  by  other  metals  into  other  forms  : 
fo  that  it  never  retains  it’s  hexagonal  fhape,  but  when  free  of  metals. 

As  therefore  there  is  no  metal  in  our  regularly- figured  fpars,  we  muft 
have  recourfe  to  another  origination  ;  and  fait,  as  I  take  it,  is  moft 
likely  to  be  that  aCtive  principle,  by  whofe  force  the  fluid  in  which  it  is 
mixed,  be  it  pure  water,  or  lapideous  juice,  is  made  to  fhoot  forth  into 
regular  red ilineal  maffes,  agreeable  to  the  original  fhape  and  figuration 
in  which  thefe  falts  were  firft  created.  5Tis  by  the  force  of  falts  that 
liquid  bodies  are  thrown  into  all  the  geometrical  planes,  angles,  and 
more  compounded  fhapes,  the  variety  of  which  is  no  lefs  furprizing, 
than  the  conftancy  and  uniformity  of  each  particular  fpecies  *,  the  fame 
fait  fhooting  ftill  into  the  fame  figure  (as  is  plain  from  all  artificial  cry- 
ftallizations),  when  not  ftreightened  in  room,  or  otherwife  determined 
by  heterogeneous  mixtures.  To  produce  fait  from  any  liquid  body, 
two  things  are  requifite  :  firft,  that  the  redundant  liquor,  in  which  the 
faline  particles  are  kept  too  much  difperfed,  and  too  remote  to  attradt 
each  other,  be  difcharged  (which  is  ufually  performed,  by  evaporation), 
and  that  the  remainder  be  expofed  to  a  colder  air.  This  fimple  plain 
procefs  will  produce  all  the  varieties  of  cryftallization  ;  the  falts  con¬ 
tained  will  fhoot  into  their  peculiar  forms,  pointing  forth  their  darts, 
regular  planes,  or  fpires,  into  fuch  figures  as  are  proper  either  to  their 
native  or  compounded  falts.  From  this  eafy  and  inconteftable  proce¬ 
dure  of  liquids  into  figured  and  folid  bodies  (to  which  nothing  more  is 
required  than  heat  -and  cold),  may  it  not  appear  probable,  that  fome- 
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thing  like  this  has  happened,  and  does  ftill  happen,  among  our  fpar- 
loads  in  the  mine  ?  For  inftance  :  when  the  juice  of  fpar,  impregnated 
ftrongly  with  falts,  which  have  been  from  time  to  time  imbibed,  is  fuf- 
ficiently  drained  from  the  water  (which  not  only  collected  the  fparry 
mafs,  but  kept  it  in  a  fluid  (late),  either  by  natural  heat,  fo  common 
in  mines,  or  by  the  water’s  running  off  into  crevices,  where  the  differ 
done-juice  cannot  follow  it  ;  in  other  words,  when  the  water  deferts  the 
fpar ;  the  fpar,  as  foon  as  a  colder  air  fucceeds  (14),  /hoots,  and  is  pro¬ 
truded  into  figures  by  the  fait  which  it  contains  (1.5) ;  and  thus  it  hap¬ 
pens  that  we  have  fuch  figured  bodies  from  the  fpar,  which,  without 
thofe  falts,  would  fhew  us  no  fuch  fhoots  as  we  call  Cornijh  Diamonds, 
but  fix  quietly  into  fheets,  and  even  plates,  or  drop  down  wherever  it’s 
own  weight  would  carry  it. 

What  fort  of  fait  it  is,  which  inclines  fpar  to.  this  hexagonal  form,  is. 
the  next  thing  to  be  inquired  into  ;  and  mo  ft  probably  will  appear  to* 
be  that  of  nitre,  if  we  confider  that  the  refemblance  betwixt  the  figure 
of  what  we  call  Cornijh  Diamonds,  and  that  of  the  pure  unmixed  nitre,, 
is  fo  great,  that  no  two  things  can  be  more  exaCtly  alike.  “  The  known 
figure  of  nitre,  fays  Grew  {Cofimol.p.  15.)  is  a  fexangular  prifm.9* 
44  Particulas  nitri  Lijterus  deprehendit  lexangulas,  tenues,  longas,  late- 
cc  ribus  parallelogrammis,  &  ex  altera  parte  in  pyramidale  acumen. 
44  definentes/9  Phyf  Cler.  Svo,  tert.  Edit .  p.  150.  This  exaCt  refem¬ 
blance  is  fufficient  to  make  us  conje&ure,  that  thefe  fparry  productions 
may  owe  their  general  figure  to  a  nitrous  fait,  which  exerted  itfelf  at 
the  time  when  the  juice  of  fpar  became  ftone  ;  and  I  fhall  endeavour  to 
fupport  this  conjedture  only  by  one  authority,  which  is  that  of  the  cu¬ 
rious,  and,  in  the  Studies  of  Natural  Hiftory,  indefatigable  Linnaeus  x 
which  he  favoured  me  with  in  anfwer  to  fome  queries,  jointly  with  the 
opinion  of  the  prefent  Dr  John  Fred.  Gronovius  of  Leyden.  “  The 
54  origine  of  thofe  cryftals  (16)  is  a  moft  intricate  thing  ;  but  you  may 
14  conclude—  quod  omnis  cryjiallizatio  a  fale ,  quod  cryjialli  gaudent  figura 
66  nitri,  quodque  omnes  generentur  in  cavo  :  hi  ( viz.  cryjialli )  quo  magis - 
44  fmplices ,  eo  magis  puri  £s?  pellucidi :  hinc  nitro  originem  debent,  quem - 
44  admodum  gemmae  iftre,  qttre  prifmatic am  nitri  figuram  exhibent 

As  nitre  may  be  reafonably  conjeCtured  to  give  the  ordinary  and  ge¬ 
neral  hexagonal  figure  to  cryftals,  it  may  be  as  juftly  inferred,  that 
when  they  depart  from  this  uniformity,  it  is  owing  to  fome  mineral,, 

(14)  “  Cryji  alius,  ejl  fuccus,  quem  frigus  intr  a  terram  conglutinavit Agrie,  p.  282. 

(15)  Mr  Boyle's  opinion  is,  that  fuch  Hones,  (viz.  Spars  and  Cryftals)  were  originally 
in  a  fluid  ftate  ;  that  the  figure  of  them  is  determinate  and  geometrical,  like  the  cryftals 
produced  by  alum,  nitre,  vitriol,  in  water  ,  and  their  texture  like  the  congelations  of 
fait  produced  in  cryftaHization  by  cold. 

Grew  (  Cofmol.  p.  14.)  after  talking  of  the  regularity  of  forms,  and  the  falts  of  bodies, 
proceeds  thus  :  “  Arguing  (fays  he)  that  the  atoms  of  the  lapidific,  as  well  as  of  the  faline 
principle,  being  regular,  do  therefore  concur  in  producing  regular  ftones.” 

(i  6)  Cornijh  Diamonds,  fent  to  Dt  Gronovius  from  Cornwall . 
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earthy,  or  metallic  mixture,  fome  heterogeneous  fait,  which  impedes 
the  nitre  in  it’s  fhooting,  and  turns  it  into  trigonal,  cubical,  conic,  or 
other  unufual  figures. 

The  next  thing  to  be  confidered,  is  the  caufe  to  which  the  different  Sett.  ^  Of 
fize  in  which  thefe  bodies  do  appear  may  be  owing.  Some  cry  ft  a  is  are  their  fine. 
laid  to  be  a  cubit  high  :  Livia  Augufta  dedicated  one  in  the  Capitol  of 
fifty  pounds  weight  (T7)  •,  and  Dr  Ifaac  Law f on,  late  phyfician  to  the 
army  in  Flanders ,  informed  me,  that  he  law  a  cryftal  in  a  foreign  mine, 
with  it’s  edges  well  preferved,  which  he  believed  might  weigh  about 
200  pounds.  Dr  Woodward  { 18)  reckons,  among  his  Cornijh  diamonds,  a 
Angle  column  or  fiioot  very  large,  if  it  be  three  inches  in  length,  and  rf 
inch  in  diameter  near  the  bafe.  The  largeft  I  have  yet  feen  in  Cornwall 
weighs  fomewhat  more  than  3  pounds,  is  about  10  inches  in  girt  at  the 
largeft  end,  and  more  than  feven  high  *,  from  which  fize  there  are  of 
all  degrees,  down  to  the  bignefs  of  a  fmall  pin.  As  the  fize  of  this  laft 
mentioned  is  very  unufual,  I  have  given  a  drawing  of  it. 

The  largeft  proceed  out  of  a  large  courfe  or  load  of  fpar  •,  but  the 
fmalleft  of  all  from  fmali  bits  or  lumps  of  fpar  *,  and  the  fmall  pyrami¬ 
dal  apices  are  generally  ftuck  on  upon  the  fide  of  the  large  ones,  fome- 
times  in  diftant  fpangles,  other  times  in  thin  and  broken  incruftations. 

Now  the  caufe  of  thefe  different  fizes  feems  to  be  this  :  wherever  great 
maffes  of  the  fparry  juice  have  happened  at  the  fame  time  to  be  in  a  ftate 
of  fluidity,  the  exuberant  water  drained  off  fuddenly,  and  confequently 
left  cavity  fufficient  for  the  falts  to  extend  themfelves,  there  the  great 
quantities  of  nitrous  falts  mixed  with  the  Japideous  juice  incline  it  to 
Ihoot  vigoroufly,  and  form  large  cryftallizations  ;  and  from  propor- 
tionably  leffer  maffes,  whilft  they  are  indurating,  proceed  leffer  dia¬ 
monds.  If  the  whole  mafs  be  impregnated  with  nitrous  falts,  the  whole 
furface  of  the  rock  fliall  rife  into  points  or  fpires  (19),  according  as  the 
mafs  is  more  free  or  more  ftubborn  to  comply  with  the  agitation.  If 
the  nitrous  falts  are  not  intimately  mixed,  but  fwim  in  clouds  and 
bunches,  thofe  lumps  only,  where  the  nitre  is,  fhali  be  fhot,  and  the 
reft  be  plain.  This  is  the  cafe  when  the  fparry  juice  gets  into  it’s  pro¬ 
per  nidus ,  or  refts  in  it’s  fiffure.  But  where  fmall  fcattered  quantities 
of  this  ftony  juice  circulate  in  the  fubterraneous  waters,  fome  trickle 
down  the  fides  of  ftones  and  fiffures,  and  already- formed  diamonds, 
and,  flicking  in  little  globules,  form  a  cruft  by  juxta- pofition,  whofe 
points  are  fexangular,  their  columns  fhort,  fometimes  crooked  and  un- 
finifhed.  At  other  times  water,  charged  with  thefe  fparry  juices,  fall¬ 
ing  from  higher  into  lower  parts  of  the  mine,  cannot  but  be  daftied  and 
difperfed  about  the  cavity  in  all  directions  j  and  thus  it  is,  perhaps. 


(17)  Pliny ,  lib.  3  7.  c.  2.  Sir  Hans  S loans  has  one  block  of  cryftal  which  weighs  be* 
tween  40  and  50  pounds,  and  another  about  20,  quite  clear  and  regular.  C,  M* 

(18)  Catal.  158.  f.  98. 

(19)  See  Fig.  72,  7j,  79,  82. 
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that  the  di  itant  fpangles,  like  the  dew  or  mift  that  rifes  from  a  cafcade 
iprinkled  on  the  furfaces  of  all  bodies  in  their  reach,  are  there  congeal¬ 
ed,  and  fhot  by  their  falts. 

Spars  are  of  different  colours,  and  different  degrees  of  tranfparency  ; 
fome  yellow,  fome  reddifh,  brown,,  green,  purple,  black,  fome  of  a 
cloudy  fleecy  white,  fome  freckled  with  little  fpecks  of  various  colours 
and  magnitudes,  and  others  of  a  wafer  not  inferior  to  the  pureft  cry- 
ltals.  The  yellow  is  fuppofed  to  be  indebted  for  it’s  tinge  to  fulphur 
and  iron,  or  lead,  or  both-,  the  red  to  iron,  and  perhaps gojjan^  that 
general  companion  of  copper  ;  green,  to  the  folutions  or  rultofcop-^ 
per  copper  will  alfo  probably  impart  it’s  purple  (for  of  that  colour  we 
find  fome  of  ourmoft  beautiful  copper  ores)  to  the  juices  near  it :  black 
may  poffibly  be  indebted  to  copper  alfo  of  like  colour,  to  tin,  or  the 
particles  of  coal  ;  but  the  mod  tranfparent  owe  that  advantage  to  the 
purity  and  fimplicity  of  the  juices  of  which  they  are  formed.  What 
this  purity  isowing  to,  cannot  be  fo  eafily  determined.  Some  think  to 
percolation,  or  draining  through  the  pores  of  other  bodies,  the  lapide- 
ous  juice  depoflting  the  fediment  and  impurities,  which  it  may  have 
contracted  in  it’s  paffage.  Now,  it  is  not  impoflible  but  that  the  water, 
and  that  liquid  fpar,  of  which  thefe  bodies  are  principally  formed,  paf- 
fing  by  their  own  weight  through  a  foftr,  porous,  Tandy  (tone  in  the  Or* 
ford ,  Bath ,  and  other-like  quarries,  may  undergo  a  change  for  the  bet¬ 
ter,  and  acquire  a  greater  degree  of  tranfparency  ;  but  it  cannot  be  fo< 
with  our  fpar,  on  which  we  find  the  cryftals  above-mentioned:  for, 
befides  that  thefe  cryftals  are  found  on  both  fides  the  ftone,  (which,  in 
the  procedure  of  percolation,  could  never  happen),  and  in  very  large 
ftioots,  our  fpar  will  no  more  tranfpire  or  exude  than  glafs,  it  is  of  fuch 
confiftency  and  hardnefs :  fo  that  whatever  filtration  has  happened  to 
thefe  cryftals,  muft:  have  befallen  them  during  a  former  percolation*, 
before  they  refted  in  their  prefent  beds,  not  from  any  fweating  through 
that  bed  in  which  we  find  them,  as  Dr  Plott  imagines  (20). 

Cryftals  therefore,  it  is  certain,  owe  their  tranfparency  and  purity  to 
the  Ample  ftate  of  the  juices  that  form  them  ;  but  to  what  that  ftate 
and  condition  is  owing  is  uncertain.  Whether  it  may  be  to  fome  park 
fying  menftruum  or  fpirit,  that  precipitates  every  kind  of  fediment,  I 
do  not  prefume  to  fay  :  I  fhall  only  obferve,  that  in  Cornwall  the  clear¬ 
ed  diamonds  are  for  the  mo  ft  part  found  in  a  dry,  lax,  fandy  foil,  where 
no  dirty  or  dark-coloured  loam,  mineral,  or  opake  ftones  prevail :  fo 
we  may  conclude  in  general,  that  if,  during  the  fluidity  of  thefe  bodies; 
no  metallic  or  mineral  fume,  no  duft,  clay,  or  fand,  was  imbibed,  the 
water  and  lapideous  juice  make  up  a  clear  pellucid  maft.  If  the  cafe 
was  otherwife,  whatever  impurities  the  waters  contracted,  and  had  not 
at  the  time  of  forming  difcharged,  are.ftill  to  be  feen  in  the  ftone. 

(20)  Qxfcrdjh.  p,  98,  and  Ramundus  in  Alonzo  Barb  a  r  p.  .36. 

As 
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As  to  the  hardnefs  of  our  Cornijh  cryftals,,  all  I  have  to  obferve.  is.  Sea.  7.  Of 
that  they  cut  well  into  feals,  when  they  have  no  flaws:  their  natural tbel]r  hardutfs. 
points  alfo  will  cut  glafs ;  but  not  freely  or  deep;  in  which  particular 
they  fall  much  fhort  of  the  true  diamond. 

Of  this  I  fhall  not  pretend  to  affign  any  other  reafon*  than  that,  the  Conjetiuns 
true  diamond  feems  to  have  more  lapideous  juice  included,  and  more  rating  to  the- 
intimately  and  congenially  united  under  an  equal  furface,  than  any  other  Pj°Pert,eljJ 
body  in  the  world.  It  has  alfo  very  little  fait  in  itv  as  Dr  Grew  ob-  ta 

ferves  ( Cofmol .  p.  14.) ;  and  his  opinion  is  confirmed  by  it’s  being 
found  in  fuch  fmall  maffes  ;  and  by  it’s  great  weight  it  can  have  little 
water;  both. which  obfervations  are  fupported  by  it’s  great  refinance, 
and  almoft  immutability  in  fire  :  fo  that  the  true  diamond  has  little  fait, 
and  little  water,  confiding,  almoft  entirely  of  ftony  juice  concreted  ;  to* 
which  properties  it’s  great  hardnefs  may  therefore  be  attributed  :  wherer 
as  in  our  diamonds  there  is  much  fait,  and  much  water  (comparatively 
fpeaking) ;  which  two  ingredients,  mixed  with,  the  lapideous,  juice, 
may  incline  thole  bodies  to  be  more  friable  and  tender,  and  deprive  them 
of  that  hardnefs,  which  a  lefs-reduced  lapidific  juice  would  certainly 
have  had.  This  feems  to  me  the  real  caufe  of  the  true  diamond’s  hard?- 
nefs,  and  of  our  falfe  ones  falling  as  much  fhort  of  it  in  this  particular, 
as  in  luftre  but  I  muff  acknowledge,  that,  for  want  of  fufficient  exr 
periments  relating  to  both,  I  cannot  decide  peremptorily.  However, 
by  weighing  tire  CorniJJo  diamonds  in  water,  I  find. they  are  generally 
to  the  weight  of  our  common  water,  at  a  medium,  as  10  f  is  to  4 ; 
and  I  apprehend,  that  if  they  had  more  lapideous  particles,  they  would 
weigh  more,  as  they  find  the  true  diamond  really  does  *.  I  find  alfo 
the  cleared:  and  brightefl  Cornijh  diamonds  weigh  much  heavier  than 
the  other  which  are  more  fhady  and  opake.  That  they  have  much 
fait  alio,  may  be  concluded  from  their  being  projected  fometimes  into 
fuch  large,  regular,  hexagonal  columns. 

There  are  fome  little  varieties  in  the  texture  of  our  Cornijh  diamonds,  Se&.  8.  Of 
which  are  fometimes  to  be  obferved  in  their  broken  fides  and  edges  ^  the  texture  of 
but  always,  and  more  diftinftly,  in  their  bafe.  Some  are.  uniform,  of 
one  colour  and  tranlparency  throughout ;  fome  have  hexagonal  fheathsn  DU 
deferibed  one  within  another,  as  in  Fig.  88.  In  the  firft  cafe,  the  fhotr  Fig,  S3, 
ten  juice  was  of  one  and  the  fame  nature  and  confiftency,  equally  im¬ 
pregnated,  and  the  production  of  one  effort ;  in  the  latter  cafe,  where 
the  fheaths  are  one  within  another,  it  is  alfo  the  produCt  of  one  effort 
or  ihoot,  the  concretion  of  one  and  the  fame  time,  as  the  tremulous 
undulations  upon  the  furface  of  water,  on  throwing  in  a  ftone,  are  all 
the  offspring  of  one  force,  tho’  the  firft  be  ftrongeft,  and  the  reft  gra¬ 
dually  fainter  and  lefs  diftinCt :  but  the  juices  being,  differently  mixed, 
gave  way  to  the  effort  in  proportion  to  their  fenffbility  of  the  impreg- 
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nation,  the  moft  agile  dying  off  to  the  greateft  diftance  from  the  cen¬ 
ter,  and  the  moft  mixed,  coarfeft,  and  moft  opake,  remaining  neareft 
the  center  (21).  That  this  is  the  true  procefs,  and  that  thofe  different 
ffieaths  are  the  produce  of  one  effort  or  birth,  and  not  formed  at  diffe¬ 
rent  times,  and  in  fucceffion,  as  Stem  and  Aldr ovandus ,  and  fome 
others,  fay  (22),  is  plain,  I  think,  from  the  two  following  obfervations. 
If  the  juice  which  forms  thefe  ffieaths  was  impregnated  and  ffhot  at 
different  times,  it  would  not  form  in  ffieaths  round  what  appears  to  be 
the  central  or  m after- fhoot,  but  would  project  itfelf  into  it’s  natural 
hexaedral  figure.  If  it  were  not  impregnated,  but  mere  fpar  only, 
without  nitre,  or  any  other  a&ive  principle,  it  would  form  itfelf,  as 
the  ftaladites,  in  a  pendulous  undulating  diredion,  drop  or  wave  upon 
wave  ;  and  in  this  cafe  thefe  ffieaths  could  never  furround,  in  that  neat 
and  exad  manner,  the  central  ftioot ;  but  would  be  found  only  on  the 
under  part  of  that  fhoot,  where  it’s  own  gravity  would  inevitably  carry 
it :  for  it  would  be  obferved  immediately,  that  thefe  diamonds  in  the 
mine  point  forth  in  all  diredions  *,  which  muft  confequently  prevent 
every  unimpregnated  juice  from  hardening  into  a  regular  uniform 
fheath. 

It  is  alfo  to  be  noted,  that  thefe  ffieaths  are  often  found  broken  and 
interrupted  :  but  this  cannot  be  owing  to  their  gemma  inchoata  & 
non  per f eft  a  (23),  for  the  above-mentioned  reafons,  but  to  the  infuffi- 
ciency  and  want  of  juice,  or  to  fome  accidental  impediments  of  ftone, 
earth,  or  fand,  which  make  thofe  breaks,  and  prevent  it  from  forming 
a  complete  fheath. 

Sea.  9  Of  Not  long  fince  I  went  with  a  friend  or  two  into  a  mine  called  Pillion 
ddnth-,  in  the  parifti  of  St  Juft ,  on  purpofe  to  furvey  the  Cornijh  cryftals 
in  their  natural  fituation.  The  cave,  to  which  we  were  introduced, 
was  not  much  larger  than  a  common  baker’s  oven,  and  much  of  that 
ffgure.  We  had  two  candles  with  us,  by  means  of  which  we  faw  the 
roof,  which  might,  in  the  middle,  be  about  five  feet  high  from  the 
floor  *,  in  the  other  parts  not  fo  much.  The  roof  was  the  moft:  furpri- 
zing  piece  of  fretwork  imaginable,  and  confifted  intirely  of  fparffiot  into 
Fig.  87.  Cornift  diamonds,  of  which  the  large  one  (Fig.  87  J  was  apart.  I  could 
not  diicern  any  coveting  a  pofition  exabtly  perpendicular  to  the  hori¬ 
zon  ;  but  in  every  indifferent  direction  they  pointed  forth  very  plenti¬ 
fully  of  feveral  fizes  •,  fometimes  in  groupes  and  clufters,  fometimes 
Angle,  now  croffing,  each  other,  and  now  ftanding  by  each  other  with 
parallel  fides :  fome  were  fmooth,  firming  and  clear,  others  rough  and 
opake ;  fome  veined  with  red,  like  porphyry  ;  others  fpeckled  thick 
with  the  fmalleft  fpots  of  deep  purple,  and  a  bluifti  caff: :  but  the  finefl: 
of  all  were  thofe  which  had  innumerable  little  diamonds  or  fparks  (of 

(21)  See  Fig.  83.  and  it’s  description,  648. 

(22)  See  Plott's  Oxf.  p.  98. 

(23)  As  Platt,  ibid .  ut  fupra . 
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the  cleared  water)  duck  upon  their  fides,  and,  by  means  of  the  candle,, 
had  a  ludre  not  to  be  conceived.  We  gazed  here  in  this  incommo¬ 
dious,  but  beautiful  little  cave,  till  we  could  no  longer  hold  up  our 
heads  •,  and  then  crept  out  as  we  came  in,  upon  our  knees. 

Now,  among  the  great  numbers  of  fparry  produdions  which  I  faw 
in  this  mine,,  i  could  not  obferve,  but  that  they  pointed  indifferently  in 
all  manner  of  directions  *,  which  I  fuppofe  owing  to  the  great  uneven- 
nefs  of  the  furface  on  which  the  bafes  of  thefe  little  columns  were  fixed  \ 
and  for  the  fame  reafon  I  doubt  not,  but  in  all  concave  beds  the  points 
converge,  as  in  all  convex  they  turn  the  contrary  way,  and  diverge,  as 
from  a  center  :  lb  that  the  natural  caufe  of  thefe  different  directions  is 
probably  no  other  than  the  accidental  form  of  that  general  mafs  from 
whence  thefe  fhoots  proceed.  I  would  fay,  that  as  the  figure  and  regu¬ 
larity  of  the  lapidific  impregnated  matter  happens  to  be  when  drained 
of  all  fuperfluous  moifture,  and  by  the  cold,  heat,  or  dryth,  difpofed 
to  fhoot,  fo  will  the  tendency  of  the  fhoots,  both  column  and  point, 
be.  If  the  concave  part  (for  inftance)  of  the  voluta  of  the  cornu-ammonia 
be  fet  with  cryftals,  their  points  muff  tend  inwards  to  the  center,  where 
the  tail  ends,  being  thereto  compelled  by  the  regular  contour  of  the 
Ihell  •,  and  indeed  they  are  fo  in  fad,  as  fee  Fig.  89.  But  if  the  cryftal  Fig-  $9.. 
juice  chance  to  fix  on,  or  proceed  from,  a  convex  bed  (to  which  it’s 
nidus i  and  other  caufes,  may  contribute),  or  be  itfelf  an  orbicular  lump*- 
and  equally  impregnated  on  all  fides  *,  then  will  the  fibres  fpring  as  from* 
one  common  center,  and  at  their  extremities  point  forth  their  cufpictes 
in  a  circular  figure,  as  in  Fig.  90.*  Fig.  90*- 

If  there  be  a  thin  plate  of  fpar  equally  expofed  to  cold  on  each  fide, 
and  having  equal  room  and  force  to  fhoot,  it  will  throw  forth  it’s  points 
on  each  fide  *,  and  the  line  from  whence  the  fibres  began  to  fpring  ffiall 
be  exadly  in  the  middle  of  fuch  plate  of  fpar,  and  the  figures  fhall  cut 
the  faid  line  at  right  angles,  as  in  Fig.  79.  whence  it  feems  reafonable 
to  conclude,  that  the  diredion  in  which  thefe  fparry  produdions  fhoot 
forth  is  generally  redangular,  or  very  near  it,  to  the  beds  or  maffes 
from  which  they  proceed  ;  and  that  all  the  feeming  con-fufion  in  point¬ 
ings  of  the  Cornijh  diamonds  in  Pillion  Erth ,  was  owing  to  the  great 
variety  of  planes  and  furfaces,  into  which  that  large  body  of  fpar  was 
hardening*  when  thefe  diamonds  lhot  from  it’s  extremities. 

XXVII.  i.  The  curious  foffil  I  now  exhibit  to  the  Society ,  is  as  rar  s  A  letter  from 
as  it’s  figure  is  elegant  *,  having  been  mentioned  by  none  of  our  own  the  Rev.  Char;, 
writers  who  treat  on  foffils,  and  but  very  imperfedly  deferibed  by  fo- Lyttelton, 
reign  Lithographifts  +.  F  R  s.  Deart 

I  discovered Exe.sr  /a, 

*  See  Fig.  76;  * ,  . 

-j-  I  fuppofe  the  Dean  means  Dr  Bruckmann ,  and  the  late  Mr  Linck ,  an  eminent  Apo¬ 
thecary  at  Leipjic  :  for  Dr  Bruckman?i>  in  his  Centuria  Epijl.  Itinerar.  iVolffenbuttlAp 42. 

410,  Epifb  XXIII.  has  given  feveral  figures  of  petrifactions,  very  much  refembling  thefe 

Dudley. 
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I  difeovered  a  Angle  fpecimen  of  it  {Fig.  91,  92,  and  93.)  1  aft  yea 
in  the  limeftone  pits  at  Dudley  in  fVorcefterJhire  ;  and  very  lately  a  larg 
mafs  of  limeftone  (Fig.  94.)  full  of  them  in  the  fame  place  •,  both  which 
are  now  fubmitted  to  the  infpe&ion  of  this  Learned  Body,  who  are  beft 
able  to  determine  to  what  clafs  of  the  animal  kingdom  it  properly  be¬ 
longs. 


95»  .9  b 
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E strati  of  a  fi.  The  Rev.  Dr  Shanto*  oF  Oxford,  has  procured  a  fpecimen  of  the 
fetter  from  the  extended  en tea.  As  the  Foffi  lifts  differed  in  their  opinion  of  this  Dudley 
^ortimeft*  f°me  pronouncing  it  an  eruca ^  others  a  bivalve,  I  thought  it  belt 

Secret  R.’s.  t0  leave  the  reader  to  judge  for  himfelf  from  the  engravings  ;  but,  as 
•Ibid.  p.  6co.  we  are  now  able  to  add  a  fpecimen  ol  this  foftil  in  an  extended  pofture, 
there  is  a  better  pretence  to  call  it  an  eruca. 

3,  The  Rev.  Dr  Pocock ,  F.  R.  S.  was  fo  obliging  as  to  fend  feveral 
d, count  oj  the  fpecimens  of  this  foftil  to  the  Pref.  who  put  them  into  my  hands,  and 

tioned  Dudley  defired  me  to  draw  up  an  account  of  them  to  be  annexed  to  the  pre- 
■Foffil ;  by  the  ceding  paper. 

Editor  ofthefe  The  firft  fpecimen  is  a  mafs  of  ftone  containing  the  face  and  eyes, 
Ib^d.n^a^10nS;  ^0me  Pediments  of  legs  on  the  Tides  ';  but  the  back  is  intirely  bro¬ 
ken  away.  Another  fpecimen  contains  the  head  only  :  a  third,  the 
head,  and  part  of  the  back,  but  greatly  diftorted.  But  the  molt  beau¬ 
tiful  and  complete  are  the  two  which  I  caufed  to  be  drawn  and  engra- 
Eig.  98,  99,  yen  in  Fig.  98,  99,  100,  ibi-. 

*oc,  1*01.  .At  Fig.  98.  is  one  of  thefe  infedts  completely  extended  at  it’s  whole 
length  ;  "Wherein  it  appears,  that  the  head  is  covered  with  a  ftiell  or 
cruft  coriftfting  of  3, parts;  the  middle  part  is  broad  and  round,  a . 
which  I  fhali  therefore  call  the  nofe  :  the  two  fide  pieces  are  of  a  trian¬ 
gular  form,  b.  b.  in  each  of  which  is  fituated  a  large  protuberant  eye, 

c.  c.  The  anterior  part  of  the  whole  is  encompafted  by  a  round  border, 

d.  d.  d.  which  looks  like  an  upper  lip  ;  tho5  I  do  not  take  it  to  be  fo  ; 
but  that  the  mouth  is  fituated  lower  down,  as  in  the  crab-kind,  and 
does  not  appear  in  any  of  the  fpecimens  I  have  yet  feen.  On  each  fide 
the  crown  of  the  head,  towards  the  back  part  of  it,  are  two  fmall  knobs, 

e.  e.  At  f.  /.  in  Fig.  99  appear  fome  traces  of  feet,  which  feem  to  lie 
under  the  bdly  :  but,  as  the  belly,  or  under  fide,  was  not  diftindt,  not 
being  cleared  from  it’s  ftony  and  earthy  matter,  I  could  not  difeern  any 
other  legs. 

Dudley  Foffils  ;  the  firft  was  found  at  Sterne,  a  village  in  the  neighbourhood  of  Paderborn, 
given  him  by  Dr  Kaenig ,  which  he  took  for  a  fort  of  polypus  marinus  ;  he  fays  it  is  an 
animal  unknown  to  him,  but  he  gives  thofe  figures  of  it,  in  hopes  that  fome  curious  per¬ 
form,  who  live  near  the  fea,  may  light  upon  fome  animal  refembling  this.  The  body  of 
this  ftone,  he  fays,  has,  on  each  fide  three  ftriated  lobes,  and  three  pointed  appendices  be  ¬ 
neath  ;  it’s  inner  fubftance  is  white,  being  felenites ,  or  white  fpar  ;  it’s  colour  on  the 
outfide  is  every  ,  where  brown.  His  friend  Linck  had  fent  him  fpecimens  of  thefe  ftones 
6  years  before,  fome  modelled  in  wax,  others  engraven  upon  -copper.  €.  M. 
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It  is  tnoft  likely  the  whole  back  of  this  creature  was,  when  alive, 
covered  with  a  cafe,  or  undivided  elytrum ,  as  is  the  Scolopendra  aquatica 
feutata ,  defended  by  M.  Klein ,  of  Dantzick  *  ;  and  afterwards  by  the 
Rev.  Mr  Littleton  Brown .  M.  Klein  fays,  the  cafe  was  whole ;  and 
that  he  was  forced  to  flit  it  open  to  fhew  the  back  underneath  ;  when  it 
appears,  that  the  body  was  trilobated,  as  in  Fig.  78.  The  cafe,  being 
very  thin  and  tender,  may  probably  have  been  broken  oft  at  the  death 
of  the  animal,  before  it’s  being  petrified. 

Mr  Brown  does  not  mention  in  his  infed  the  property  of  rolling  itfelf 
up,  which  this  certainly  had  ;  as  appears  by  feveral  of  the  figures,  as 
Fig.  91,  92,  93,  96,  100,  and  iox,  which  are  intirely  rolled  up  ;  and 
as  is  more  particularly  reprefented  by  Fig.  100  and  10 1,  in  which  it 
appears,  that  the  tail  is  turned  up  under  the  belly  quite  to  the  mouth  ; 
and  at  Fig.  97.  the  creature  feems  but  half  rolled  up. 

I  have  confulted  all  the  books  I  could  meet  with,  which  give  figures 
of  infeds  and  cruftaceous  animals  in  their  natural  and  petrified  ftates  ; 
and  find  none  refemble  this  Dudley  foffil  fo  near  as  M.  Kleins  infed  ; 
therefore  I  fhall,  till  we  get  more  information,  call  it,  Scolopendra 
aquatic a  feutata  affine  animal  petrifadlum. 

XXVIII.  This  work  confiffs  of  295  pages  in  8vo,  exclufive  of  the  An  account  of 
preface,  and  of  6  copper-plates,  exhibiting  different  views  of  fait-  7  treatife  by 
houfes,  inftruments,  &c.  neceffary  to  the  preparation  of  fait,  it  is  en-  ^'m' 
riched  likewife  with  notes  of  great  importance  to  the  work,  not  only  of  s  inti- 
the  author,  but  alfo  from  the  Philof.  Tran  ft  Medical  Effays ,  Mem.  of  tu led,  “  The 
the  R.  Acad,  of  Sc.  at  Paris ,  Pliny ,  Agricola ,  Alonfo  Barba ,  Ramufio,1'  &  rtofma- 
Boyle ,  Hoffman ,  Lifter ,  Herrera ,  D ampler ,  Baccius ,  Pomet ,  Marjilli ,  ‘‘ 

Plott ,  Scheuchzer ,  Hales ,  Raft  el ,  Leigh ,  Boerhaave ,  Shaw ,  and  others.  <c  f  ft  ft  ’ 

Amongft  the  vulgar  arts,  that  of  preparing  fea-falt  for  the  ufes  of «  praaifed  in 
mankind  hath  been  thought  worthy  the  notice  of  many  great  and  learn-  “  moft  parts 
ed  men,  as  well  antient  as  modern.  Thus  many  things  relating  to  this  “  of  the 
art  are  recorded  by  Cato  and  Pliny ,  Agricola  and  Hoffman ,  to  whom  „  ^ithlfeve- 
our  author  is  much  indebted  for  thofe  memoirs  that  have  been  tranf-  *<  rai  im. 
mitted  to  us,  relating  to  it’s  hiffory.  Had  thofe  great  men  been  as  “  provements 
diligent  in  improving  this  art,  as  they  were  in  recording  the  improve-  propoied  m 
ments  made  therein  by  others,  there  would  not  now  have  been  occafion  “  ^theUr® 
to  remark,  that,  after  the  pradice  of  fo  many  ages,  an  art  fo  fimple,  «  0f  the  Bri- 
and  withal  fo  neceffary,  hath  not  yet  been  brought  to  any  degree  of  “ /^Domi- 
perfedion.  “  nions  ?  ” 

That  this  art  was  capable  of  great  improvements,  efpecially  as  prac- 
tifed  in  Great  Britain ,  was  the  fentiment  of  this  Society  foon  after  it’s  F  'R  $  No* 
inftitution  ;  at  which  time  the  members  thereof  were  very  intent  upon  487.  p.  351*. 
bringing  it  to  a  greater  perfedion  ;  as  may  be  gathered  from  the  inqui-  April  &c. 
ries  and  fuggeffions  of  Dr  Beal,  and  the  hiflories  of  feveral  methods  of  !748-  Read  ^ 
making  fait,  which  then  were  publifhed  by  the  Society.  And  although  ^une  15,1 7  4b- 
the  Englijh  have,  fince  that  time,  confiderably  improved  their  method 

*  See  Vol.  IX,  Part  iii,  §  iv. 
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of  boiling  fait  $  yet  this  art  is  ftiil  pra£tifed  with  greater  fkill  and  fuccefs 
bv  the  Butch ,  as  the  fuperior  goodnefs  of  the  fifh,  cured  with  their 
fait,  doth  fufficiently  prove. 

The  Commons  of  Great  Britain ,  having  taken  into  confideration  the 
great  importance  of  this  art,  judged  fome  improvements  propofed 
therein  worthy  their  regard  and  encouragement  *  well  knowing,  that, 
could  this  be  brought  to  the  fame  perfe&ion  in  Britain  as  in  fome 
neighbouring  countries,  large  fums  of  money  might  be  faved  in  the 
nation,  which  are  now  paid  to  the  French  and  others  ;  it’s  fiflieries  im¬ 
proved,  and  it’s  navies  and  Commerce,  and  many  of  it’s  richeft  colo¬ 
nies,  would  no  longer  depend  upon  it’s  enemies  for  one  of  thofe  necef- 
faries,  without  which  they  cannot  be  fupported. 

Thefe  confiderations  have  induced  our  author  to  give  a  brief  account 
of  the  various  methods  of  making  fait,  which  are  now  ufed  in  Great 
Britain ,  and  in  other  countries,  where  this  art  is  pradtifed  with  more 
fuccefs ;  and  alfo  to  attempt  feveral  further  improvements  for  the  ufe  of, 
the  Britijh  dominions.  How  far  he  has  fucceeded  in  thefe  attempts,, 
will  belt  appear,  if  the  public  fhall  think  the  following  propofals  fo  fan- 
worthy  their  attention,  as  to  merit  a  fair  and  impartial  trial.  The  prin¬ 
cipal  conclufions,  deduced  from  a  variety  of  obfervations  and  experi¬ 
ments,  are  as  follows  :  i.  That,  by  the  methods  here  propofed,  an  ex¬ 
cellent  bay-falt  may  be  made  in  Britain  in  very  large  quantities,  fo  as 
to  be  afforded  cheaper  than  at  the  prices  paid  for  foreign  fait ;  and  that 
the  Britijh  colonies  in  America  may  very  commodioufly  be  fupplied 
with  bay-falt  of  their  own  manufacture,  without  having  recourfe  for  it 
to  the  French ,  Spaniards ,  and  Bortuguefe .  2.  That,  by  the  methods, 

here  propofed,  an  excellent  kind  of  refined  white  fait  may  be  made  in 
Britain ,  as  well  from  fea-water  and  rock- fait,  as  from  natural  brine,  in 
any  quantity  wanted,  fo  as  to  be  afforded  cheaper  than  foreign  bay- 
falt;  and  which  will  alfo  be  better  for  curing  fifh,  fiefh,  .and  other  pro- 
vifions. 

In  forming  thefe  conclufions,  an  impartial  regard  has  been  had  to 
truth,  without  attending  to  the  private  advantage  of  any  particular  let 
of  men.  The  fenfe  of  this,  together  with  a  delire  of  promoting  the 
publick  advantage,  has  induced  cur  author  to  communicate  the  follow¬ 
ing  flheets  at  this  time,  although  by  deferring  the  publication  fome  time 
longer  he  might  have  made  them  pofTibly  more  accurate;  becaufe,  be- - 
fides  other  confiderations  of  no  fmall  import,  an  opinion  has  prevailed, 
that  the  eflablifhing  of  fiflieries  in  the  north  of  Scotland,  would  be  the 
beft  means  of  affording  an  ufeful  employment  to  more  uncivilized  in¬ 
habitants  of  that  part  of  the  kingdom,  for  carrying  on  of  which  they  ,*• 
are  moil  commodioufly  fituated. 

What  Mr  Lowndes  *  hath  lately  done  towards  the  improvement  of 
brine- fait,  may,  perhaps  by  fome,  be  thought  to  fuperfede  the  neceffity 

*  Mr  Lowndes' %  procefs  is  inferted  in  this  Work.  See  p.  104,  &  feq. 
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of  further  attempts  for  improving  and  extending  our  fait  manufacture. 
Dr  Brozvnrigg  is  very  far  from  depreciating  the  endeavours  of  that  gen¬ 
tleman,  which  have  met  with  parliamentary  encouragement  ;  and  had 
his  difeovery  appeared  to  the  doctor  iufficiently  complete  and  extenfive, 
he  would  not  have  given  the  public  and  himfelf  this  trouble.  Pie  makes 
no  doubt  but  that  the  fpecimen  of  fait,  which  Mr  Lowndes  exhibited 
before  the  College  of  Phyficians,  was  a  ftrong  and  pure  fait,  fince  inch 
it  appeared  to  that  mod:  learned  Body.  Whether  the  alum  mixed  with 
it  (agreeable  to  the  antient  praCtice  of  the  Chejhire  lalt- boilers)  contri¬ 
buted  any  thing  to  it’s  goodnefs,  is  more  properly  confidered  hereafter. 
It  is  only  neceffary  here  to  obferve,  in  juftification  of  the  prefent  under¬ 
taking,  that  Mr  Lowndes's  method  of  making  fait  for  curing  provifions, 
doth  not  appear  to  be  the  beft  that  may  be  put  in  practice  ;  fince  our 
author  hopes  to  fhew,  that,  by  other  methods,  a  purer  and  a  ftronger 
fait  may  be  made,  and  at  a  lefs  expence.  Neither  is  his  method  fo  ge¬ 
neral  and  extenfve  as  feems  to  be  required  for  the  public  good  ;  fince 
Mr  Lowndes  confines  it  almoft  intirely  to  boiled  brine-falt  ;  and  hath 
given  no  directions  concerning  the  preparation  of  bay-falt.  Pie  indeed 
propofes  to  meliorate  the  Britijh  fea- fait,  but  feems  to  defpajr  of  pre¬ 
paring  a  fait  either  from  fea-water,  or  Englifu  rock-falt,  fit  for  the  ufes 
of  the  navy  or  fifheries  ;  although  the  Dutch  fait,  which  is  the  ftrongeft 
and  pureft  boiled  fait  now  made,  is  entirely  a  marine  fait,  and  even  the 
brine,  of  which  Mr  Lowndes  makes  his  fait,  is  only  a  folution  of  the 
Englijh  rock-falt,  often  in  very  impure  water,  as  is  well  known  to  the 
Natural  iff  s. 

Our  author,  treating  of  fait  in  general,  takes  notice  of  the  excellence 
and  ufefulnefs  thereof  ;  and  that  it  hath  pleafed  the  Author  of  Nature  to 
provide  mankind  therewith  in  fuch  abundance,  that  there  are  few  coun¬ 
tries  which  do  not  afford  vaft  quantities  of  rock  or  foffil  fait.  Mines  of 
it  have  been  long  difeovered  and  wrought  in  England ,  Spain ,  Italy., 
Germany ,  Hungary ,  Poland ,  and  other  countries  in  Europe.  Moreover 
the  fea  affords  fuch  vaft  plenty  thereof,  that  all  mankind  might  thence 
be  fupplied  with  quantities  fufficient  for  their  occafions.  There  are  alfo 
innumerable  fprings,  ponds,  lakes,  and  rivers  impregnated  with  com¬ 
mon  fait,  from  which  the  inhabitants  of  many  countries  are  plentifully 
fupplied  herewith. 

In  fome  countries,  which  are  remote  from  the  fea,  and  have  littl® 
commerce,  and  which  are  not  bleffed  with  mines  of  fait,  or  fait  waters, 
the  neceffities  of  the  inhabitants  have  forced  them  to  invent  a  method 
of  extracting  their  common  fait  from  the  allies  of  vegetables. 

In  fhort,  this  fait  is  difperfed  all  over  nature  ;  it  is  treafured  up  in 
the  bowels  of  the  earth ;  it  impregnates  the  ocean  *,  it  defeends  in  * 
rains ;  it  fertilizes  the  foil  ;  it  arifes  in  vegetables  ;  and  from  them  is 
conveyed  into  animals  ;  fo  that  it  may  well  be  efteemed  the  univerfai 
condiment  of  nature. 

*  See  Bnle  m  the  faltnefs  of  the  fea. 
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Naturalifts,  obferving  the  great  variety  of  forms  under  which  this 
fait  appears,  have  thought  fit  to  rank  the  feveral  kinds  of  it  under  certain 
o-eneral  claffes,  drftinguifhing  it  mod  ufually  into  rock  or  foflil  fait, 
fea- fait,  and  brine  or  fountain- fait  :  to  which  may  be  added  others  of 
thofe  muriatic  falts,  which  are  found  in  vegetable  or  animal  fubftances. 
Thefe  feveral  kinds  of  common  fait  often  differ  from  each  other  in  their 
outward  form  and  appearance,  or  in  fuch  accidental  properties  as  they 
derive  from  the  heterogeneous  fubdances  with  which  they  are  mixed 
but,  when  perfectly  pure,  they  have  ail  the  fame  qualities  ;  fo  that 
Chemids,  by  the  exacted  inquiries,  have  not  been  able  to  difcover  any 
effential  difference  between  them.  In  this  our  author  agrees  with  the 
celebrated  *  Hoffman.  Leaving  therefore  thefe  divifions  to  thofe  whom, 
they  may  concern,  it  may  for  the  prefent  purpofe  be  more  proper  to 
didinguifli  common  fait  after  a  different  manner  into  the  three  fol¬ 
lowing  kinds  •,  viz.  into  rock  or  native  lalt,  bay-falt,  and  white  fait. 

By  rock-falt  -f,  or  native  fait,  is  underdood  all  fait  dug  out  of  the 
earth,  which  hath  not  undergone  any  artificial  preparation. 

Under  the  title  of  bay-falt  may  be  ranked  all  kinds  of  common  fait 
extradled  from  the  water,  wherein  it  is  diffolved  by  means  of  the  fun’s 
heat,  and  the  operation  of  the  air  whether  the  water,  from  which  it  is 
extracted,  be  fea-water,  or  natural  brine  drawn  from  wells  and  fprings, 
or  fait  water  dagnating  in  ponds  and  lakes. 

Under  the  title  of  white  fait,  or  boiled  fait,  may  be  included  all  kinds 
of  common  fait  extracted  by  codlion  from  the  water  wherein  it  was 
diffolved  ♦,  whether  this  water  be  fea-water,  or  the  fait  water  of  wells,* 
fountains,  lakes,  or  rivers  ;  or  water  of  any  fort  impregnated  with  rock- 
falt,  or  other  kinds  of  common  fait. 

The  fird  of  thefe  kinds  of  fait  is  in  feveral  countries  found  fo  pure, 
that  it  ferves  for  mod  domedic  ufes,  without  any  previous  preparation, 
triture  excepted.  But  the  Englijh  foflil  fait  is  unfit  for  the  ufes  of  the 
kitchen,  until  by  folution  and  codfion  it  is  freed  from  feveral.  impurities, 
and  reduced  to  white  fait.  The  Britijb  white  fait  alfo  is  not  fo  proper 
as  feveral  kinds  of  bay-falt  for  curing  fifh,  and  fuch  flefh-meats  as  are 
intended  for  fea  provifions,  or  for  exportation  into  hot  countries.  So 
that,  for  thefe  purpofes,  we  are  obliged,  either  wholly  or  in  part,  to 

*  Hoffman  de  falinibus  Hallenf  cap.  viii. 

Ut  igitur  noitra  hac  de  re  innotefcat  fententia,  hanc  interponimus  ;  ficuti  in  tota  uni- 
verfi  hujus  orbis  compage,  una  tantum  eft  aqua,  unus  per  fermentationem  paratus  fpiritus 
ardens,  unus  Mercurius,  unum  volatile  fal,  unum  acidum  nitrofum  ac  vitriolicum  fal  ; 
ita,  pari  ratione  unum  idemque  fal  commune  eft.  Sed  quum  plures  alienas,  terreae,  lapi- 
dofae,  fulphureae,  calcariae  minerales  ac  pingues  particulae  cum  hifce  corporibus  connu- 
bium  ineant,  diverfa  exinde  emergit  eorum  indoles  j  &  fal  commune  idem  femper  obti¬ 
neret  ingenium,  fiquis  pingues  terreas,  calcareafque  partes  ab  illo  artificiofe  fegregaret. 

*f  By  Rock-Salt,  or  Sal  Rupium ,  the  antient  Chemifts  mean  fait  adhering  to  the  rocks 
above  the  high  water  mark,  being  there  lodged  by  the  fpray  of  the  fea,  evaporated  by 
the  heat  of  the  fun  j  which  is  the  pureft  fait  of  all  for  chemical  ufes,  and  is  to  be  had  ©IF 
the,  rocks  of  Sicily,  and  feveral  iflands  in  the  Weft  Indies.  C,  Mortimer. 
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ufe  bay-falt,  which  we  purchafe  in  France ,  Spain ,  and  other  foreign 
countries.  To  remedy  thefe  inconveniencies  this  treatife  was  written, 
in  order  to  fliew  how  the  fubjedts  of  Great  Britain  may  be  fupplied  with 
fait  of  their  own  manufacture,  fit  and  fufficient  for  all  their  occafions. 

In  order  that  the  methods  here  propofed  might  be  better  underftood, 
and  that  the  reafonablenefs  of  them  might  more  fully  appear,  the  author 
thought  it  neceffary  to  premife  a  brief  account  of  the  feveral  ways  of 
preparing  bay-falt,  as  well  as  white  fait,  as  far  as  they  came  to  his 
knowledge.  From  this  hiftory  may  be  formed  a  judgment,  how  far  the 
methods  now  in  ufe  are  proper,  in  what  deficient,  where  erroneous,  and 
how  they  may  be  improved. 

Bay-falt  in  general  may  be  divided  into  two  kinds.  Firft,  bay-falt, 
drawn  from  fea-water,  as  is  pradtifed  in  France ,  Spain ,  Portugal ,  and 
many  other  countries.  Secondly,  bay-falt  extracted  from  fait  fprings, 
ponds,  and  lakes  ;  as  at  Cape  de  Verd  iflands,  Fortuga ,  and  other  places. 
Of  thefe  the  firft  is  imported  in  large  quantities  into  Great  Britain  and 
Ireland :  our  American  colonies,  in  times  of  peace,  are  chiefly  fupplied 
with  the  latter  \  but  in  time  of  war  they  have  large  quantities  of  bay- 
falt  from  Lifbon ,  and  other  parts  of  Portugal. 

Bay-falt  is  prepared  in  a  manner  the  moft  Ample  and  eafy,  when  the 
water  of  ponds  and  lakes  impregnated  with  fait  is  totally  exhaled  by 
the  force  of  the  fun  and  air,  and  the  fait  is  left  concreted  into  a  hard 
cruft  at  the  bottom  of  the  lake  or  pond.  Of  fait  thus  prepared  we  have 
inftances  in  many  parts  of  the  world,  as  in  the  Podolian  defert  near  the 
river  Boryfthenes ,  on  the  Ruffian  frontiers  towards  Crim  Fartary ,  in  the 
kingdom  of  Algiers ,  and  in  other  parts  of  the  world. 

Bay-falt  is  alfo  drawn  from  the  brine  of  ponds  and  lakes,  and  our 
author  gives  us  an  account  of  the  preparing  it  it  in  this  manner  in  the 
Cape  de  Verd  Iflands.  This  account  was  collected  chiefly  from  the  rela¬ 
tions  of  feveral  perfons  of  credit,  who  themfelves  aflifted  in  making  fait 
in  thefe  iflands.  He  alfo  takes  notice  of  the  bay-falt  made  at  Fortugasr 
and  other  places  in  America.  He  defcribes  likewife  the  manner  of  ma¬ 
king  marine  bay-falt  in  France ,  and  other  parts  of  Europe.  For  the 
particulars  of  thefe  operations  I  muft  refer  you  to  the  work  itfeif  *,  and 
only  take  notice,  that  every  kind  of  bay-falt  is  prepared  without  arti¬ 
ficial  heat,  and  by  only  expofing  the  brine  under  a  large  furface  to  the 
action  of  the  fun  and  air,  by  which,  in  proportion  to  the  ftrength  of  the 
brine,  and  to  the  different  temperature  of  climate  and  feafon,  the  fait 
cryftallizes  into  what  we  call  bay-falt,  and  comes  under  different  ap¬ 
pearances  to  us  from  different  places,  which  arife  principally  from  the 
cleanlinefs  and  care  of  the  artift. 

Our  author,  when  treating  of  white  fait  in  general,  acquaints  us,  that 
although  fait  is  made,  in  warm  climates,  with  the  greateft  eafe,  and  at 
the  leaft  expence,  by  the  heat  of  the  fun,  after  the  methods  already  de- 
fcribed  ;  yet,  in  feveral  countries,  where  bay-falt  might  be  conveniently 
made,  they  prepare  all  their  fait  by  culinary  fires.  Thus  in  Auffria^ 
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Bavaria^  and  many  other  parts  of  Germany ,  and  alfo  in  Hungary ,  and 
even  in  fome  parts  of  Italy ,  they  conftantly  boil  the  water  of  their  fait 
fprings  into  white  fait.  But  in  other  parts  of. Europe^  as  in. Britain,  and 
in  the  northern  parts  of 'Drauce  and Germany ,  an  erroneous  opinion  long 
prevailed,  that  the  heat  of  the  fun  was  not  there  fufficit-ntly  intenfe, 
even  in  the  fu miner  feafon,  to  reduce  fea- water,  or  brine,  into  bay- halt. 
And  all  arguments  would  probably  have  been  infufficient  to  remove  this 
.prejudice  for  i\\t  Englijh,  had  not  the  contrary  been  fully  proved  by 
experiments,  which  were  firfl:  accidentally  made  in  Hampjhire.  How¬ 
ever,  the  method  of  making  fait  by  codlion  will  probably  dill  continue 
to  be  pradlifed  in  Britain  \  as  the  fait  fo  prepared  is  for  feveral  ufes 
preferable  to' bay -fa It ;  and  when  prepared  after  a  particular  manner,  is 
preferable-  to  common  bay-falt,  even  for  curing  provifions,  as  the  prac¬ 
tice  of  the  Hollanders  (Sufficiently  teftiftes  :  fo  that  the  due  and  right 
preparation  of  white  ialt  feems  very  defervihg  of  the  notice  and  regard 

*  of  the  public. 

White  fait,  asrit  is  prepared  from  various  faline  liquors,  may  there¬ 
fore  be  diftinguiihed  into  the  following  kinds  : 

i.  Marine  boiled  fait,  which  is  extracted  from  fea- water  by  codlion. 
2.  Brine  or  fountain-felt,  prepared  by  codlion  from  natural  brine,  whe¬ 
ther  of  ponds  or  fountains.  3.  That  prepared  from  fea- water,  or  any 
other  kind  of  fait- water,  firft  heightened  into  a  ftrong  brine  by  the  heat 
of  the  fun,  and  the  operation  of  the  air.  4.  That  prepared  from  a 
ftrong  brine  or  lixivium  drawn  from  earths,  fends,  or  {tones  impreg¬ 
nated  with  common  fait.  5.  Refined  rock-falt,  which  is  boiled  from 
a  folution  of  folfil  fait  in  fea-water,  or  any  other  kind  of  falt-water,  or 
pure  water.  6.  Laftly,  fait  upon  fait,  which  is  bay-falt  diffolved  in  fea- 
water,  or  any  other  fait  water,  and  with  it  boiled  into  white  fait ;  and  un¬ 
der  thefe  heads  may  be  ranked  the  feveral  kinds  of  boiled  fait  now  in  ufe. 
Our  author  has  given  us  an  exadl  hiftory  of  the  manner  of  preparing 
thefe  different  kinds  of  fait,  as  pradlifed  in  different  places,  with  mil- 
cellaneous  obfervations  and  cautions  relating  to  their  refpedlive  procef- 
fes,  for  which  in  the  general  I  muff  refer  you  to  the  work  itfelf :  but 
3 the  making  fait  upon  fait  deferves  more  particular  attention  ;  as  the 
author,  being  under  no  tie  of  fecrecy,  has  revealed  to  us  the  method 

*  of  making  in  Holland  and  Zealand  that  ftrong  and  pure  kind  of  fait, 
with  which  they  cure  herrings,  and  all  other  provifions  for  long  keep¬ 
ing  ;  which  gives  the  Hutch  a  great  advantage  over  all  other  nations  in 
the  herring-filhery  ;  fince  fifth  preferved  with  this  fait  look  much  clean¬ 
er  and  fairer  than  thofe  that  are  cured  with  bay-falt,  and  keep  much 
better  than  thofe  preferved  with  any  other  kind  of  white  fait. 

ftrom  theprocefs  whereby  white  fait  is  made  from  fea-water  by  coc- 
tion,  it  appears,  that  fea-water,  befides  common  fait,  contains  feveral 
other  ingredients ;  fome  of  which  are  feparated  before  the  common  felt 
falls,  and  others  remain  in  the  bittern,  after  all  the  fait  is  extradled. 
Our  author  has  , given  a  full  and  circumftantial  account  of  thefe  in  an 

vexprefs 


intituled ,  The  Art  of  making  common  Saif,  &c. 

exprefs  chapter,  under  the  appellation  of  memoirs  for  an  analyfis  of.' 
fea-water. 

The  fait- boilers,  and  ,  particularly  thofe  who  prepare  brine- fait,  have 
long  been  accuftomed  to  make  ufe  of  various  fubftances,  which  they 
call  additions  or  feafonings,  and  mix  them  with  the  brine  while  it  is 
boiling,  either  when  they  firft  obferve  the  fait  begin  to  form,  or  elfe 
afterwards  during  the  time  of  granulation.  Thefe  additions  they  ufe 
tor  various  purpofes.  Firft,  to  make  the  fait  grain  better,  or  more 
quickly  form  into  cryftals.  Secondly,  to  make  it  of  a  fmall  fine  grain. 
Thirdly,  to  make  it  of  a  large  firm  and  hard  grain,  and  lefs  apt  to  > 
imbibe  the  moifture  of  the  air.  Fourthly,  to  render  it  more  pure.  . 
And  laftly,  to  make  it  ftronger,  and  fitter  for  preferving  provifions. 

Thefe  additions,  moft  commonly  ufed  to  anfwer  the  above-mention¬ 
ed  purpofes,  are  wheat- flour,  refin,  butter,  tallow,  new  ale,  ftale  beer, , 
bottoms  or  lees  of  ale  and  beer,  wine-lees  and  alum.  Wheat-flour  and 
refin  are  ufed  for  the  property  they  pofiefs  of.  making:  the  fait  a  fmall  i 
grain. .  Butter,  tallow,  and  other  undtuous  bodies  are  commonly  ap¬ 
plied,.  as  they  . are  laid  to  make  the  brine  cryflallize  more  readily  ;  for  ; 
which  end  fame  fait  boilers  more  particularly  prefer  the  fat  of  dogs : 
but  others  have  little  to  plead  for  their  ufing  thefe  fubftances,  but  im¬ 
memorial  cuftom  :  how  far  they  have  the  eftedls  afcribed  to  them  can 
only  be  determined  by  experiments,  as  feveral  boilers,  who  formerly 
ufed  them,  now  find  they  can  make  as  good  fait  without  them.  Wine- 
lees,  mew  ale,  ftale  ale,  the  lees  of  ale  and  beer  are  now  generally  rejedb- 
ed  by  the  marine  fait  boilers ;  except  in  the  Weft  of  England ,  where 
the  briners,  who  ufe  them,  affirm  that  they  raife  a  large  grain,  and 
make  their  fait  more  hard  and  firm,  and  fome  fay  that  they  make  it 
cryftallize  more  readily.  Hoffman  prefers  the  ftrongeft  ale  \  and  Plott 
affures  us,  that  it  makes  the  fait  of  a  larger  or  fmaller  grain,  according,; 
to  the  degree  of  it’s  ftalenefs.  The  only  good  effedts  that  fermented 
liquors  can  have  as  an  addition,  are  probably  owing  to  their  acid  fpirit, 
which  may  corredt  the  alcaline  falts  of  the  brine,  and  fo  render  the  com¬ 
mon  fait  more  dry  and  hard,  and  lefs  apt  to  difiblve  in  moift  air. ..  If 
therefore  it  fhould  be  thought  neceflfary  to  ufe  any  of  thefe  additions,  in 
order  to  corredb  the  alcaline  quality  of  the  brine,  ftale  ale,  or  Rheniff 
wine  *,  ought  to  be  chofen,  as  new  ale  contains  but  little  acid.  . 

Alum  is  an  addition  long  known  and  ufed  in  Chejhire ,  together  with 
butter,  to  make  the  fait  precipitate  from  fome  forts  of  brine,  as  we  are 
aflured  by  Dr  Leigh  in  his  Natural  Fliftory  of  Lancajhir £,  Chejhire , 
who  firft  taught  the  Chejhire  falt-boilers  the  art  of  refining  rock-falt.  As 
the  bad  properties  of  their  fait  proceeded  from  hard  boiling,  they  found 
every  method  ineffectual,  until  they  had  recourfe  to  a  more  mild  and  ; 
gentle  heat.  And  as  alum  hath  been  long  d  if  ufed  amongft  themj  .it  is 
not  likely,  that  they  found  any  extraordinary  benefit  from  it  \  other- 
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wife  they  would  fcarce  have  neglected  it,  and  continued  the  ufe  of  but¬ 
ter.  However  Mr  Lowndes  hath  lately  endeavoured  to  revive  it’s  ufe; 
averting,  that  brine-falt  hath  evermore  two  main  defers,  flakynefs  and 
foftnefs  •,  and  to  remedy  thefe  imperfections,  he  tried  alum,  which  fully 
anfwered  every  thing  he  propofed  ;  for  it  reftored  the  fait  to  it’s  natu¬ 
ral  cubical  fhcot,  and  gave  it  a  proper  hardnefs  ;  nor  had  it  any  bad 
effeCt  whatever.  But  our  author  is  of  opinion,  that  whoever  confiders 
the  nature  of  alum,  will  fcarce  expect  fuch  extraordinary  effe&s  from 
it.  Neither  does  it  here  feem  wanted  ;  for  the  grains  of  common  fait 
will  always  be  fufficiently  hard,  and  of  their  natural  figure,  large  fize, 
and  no  ways  difpofed  to  run  by  the  moifture  of  the  air,  if  formed  by  a 
gentle  heat,  and  perfectly  free  from  heterogeneous  mixtures :  fo  that 
the  goodnefs  of  Mr  Lowndes' s  fait  does  not  feem  owing  to  the  alum, 
with  which  it  is  mixed,  but  chiefly  to  the  gentle  heat  ufed  in  it’s  pre¬ 
paration. 

The  Dutch ,  who  have  long  fhewn  the  greatefl  fkill  and  dexterity  in 
the  art  of  boiling  fait,  make  ufe  of  another  addition,  which  they  efteem 
the  greatefl  fecret  of  their  art.  This  is  whey,  kept  feveral  years  ’till  it  is 
extreamly  acid  •,  now  firft  revealed  by  our  author  to  the  Britiflj  falt-boil- 
ers,  but  long  held  in  great  efleern  by  the  Dutch ,  for  the  good  effeCts 
it  hath  upon  their  fait  ;  which  it  renders  flronger,  more  durable,  and 
fitter  to  preferve  herrings,  and  other  provifions. 

Bay- fait,  as  well  as  white  fait,  is  of  different  kinds,  and  poffeffed  of 
different  qualities :  with  the  different  kinds  of  thefe  provifions  muff  be 
cured,  according  to  the  ufes  for  which  they  are  defigned.  The  Dutch 
indeed  ufe  no  fait  for  curing  provifions,  befides  their  own  refined  fait. 
With  it  they  can  preferve  flefh.  and  fifh  of  all  kinds  as  well  as  with  the 
flrongefl  bay- fait ;  and  chufe  to  be  at  the  expence  of  refining  bay-falt, 
rather  than  to  defile  their  provifions  with  the  dirt  and  other  impurities, 
with  which  it  commonly  abounds. 

Salt,  efleemed  the  belt  for  curing  provifions,  and  for  preferving  them 
the  longed  time,  is  that  which  is  the  flrongefl  and  the  purefl.  This 
may  be  known  by  the  following  chara&eriflics  5  viz,  it  is  ufually  con¬ 
creted  into  large  grains  or  cryflals,  which  are  firm  and  hard,  and  in 
refpeCt  to  thofe  of  other  kinds  of  common  fait,  the  mofl  folid  and  pon¬ 
derous  *,  it  is  not  difpofed  to  grow  moifl  in  a  moderately  dry  air,  to 
which  it  has  been  expofed  a  confiderable  time  ;  it’s  colour  is  white,  and 
fomewhat  diaphanous  *  it  hath  no  fmell  ;  it’s  tafle  is  truly  muriatic, 
and  more  fharp  and  pungent  than  that  of  other  kinds  of  common  fait. 
It  has,  befides  thefe,  feveral  other  diflinguifhing  properties  mentioned 
by  our  author.  The  falts,  which  approach  nearefl  to  this  degree  of 
perfection,  are  the  beft  kinds  of  bay-falt,  and  the  flrong  Dutch  refined 
ialt  *,  but  mofl  of  the  fait  now  made  for  fale  is  very  far  from  anfwering 
to  thefe  chara&eriflics. 

Having  related  the  various  methods  of  preparing  falts  that  now  are 
in  ufe,  as  far  as  they  are  come  to  our  author’s  knowledge,  it  appears, 
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that  this  art  is  not  brought  to  fuch  perfection  in  the  Britijh  dominions 
as  in  feveral  other  countries,  the  fait  there  prepared  being  unfit  for  pre¬ 
ferring  many  kinds  of  provifions.  It  remains  now  to  fhew,  that  this 
want  of  a  flrong  fait  of  Britijh  manufacture  proceeds  not  from  any  de- 
fed  in  nature,  but  of  art ;  and  that,  if  proper  fkill  and  induftry  be  ufed 
in  the  Britijh  dominions,  and  due  encouragement  there  given  by  the 
legiflature,  fuch  improvements  may  be  made  in  this  art,  that  not  only 
Great  Britain ,  but  Ireland  alfo,  and  the  Britijh  colonies  in  America , 
may  be  fupplied  with  fait  of  their  own  manufacture,  proper  for  curing 
all  kinds  of  provifions,  in  quantity  fufficient  for  all  their  occafions,  in 
quality  equal,  if  not  fuperior,  to  any  foreign  fait  now  made,  and  at  a 
moderate  price.  Thefe  are  truths,  which  the  author  hopes  will  appear 
evident  from  the  faCts  and  reafonings  contained  under  the  following 
pofitions  : 

The  quantity  of  water  which  annually  falls  in  rain,  fnow,  and  hail,  is  Lemma  I. 
very  different  in  different  parts  of  Great  Britain  •,  there  commonly 
falling  almoft  double  the  quantity  on  the  weftern  coafts,  that  falls  on 
the  eaftern  coafts  of  that  ifland. 

The  quantity  of  rain  which  falls  in  Lancajhire ,  during  the  four  hotteft  Lemma  11. 
months  of  the  year,  viz.  May ,  June ,  July,  and  Augujl ,  doth  not 
at  a  medium  amount  to  more  than  4  of  the  quantity  of  water,  which 
falls  in  rain,  fnows,  and  hail,  during  the  whole  year. 

The  water  which  afcends  in  vapours  from  the  fea  very  greatly  exceeds  Lemma  III. 
that  which  defcends  thereon  in  rain  and  other  aqueous  meteors :  but 
the  quantity  of  water,  which  ufually  exhales  from  a  given  part  of  the 
ocean  in  a  given  time,  cannot  with  any  exaCtnefs  be  determined. 

The  quantity  of  water  which  commonly  exhales  in  Great  Britain  from  Lemma  IV. 
fhallow  ponds  during  the  4  hotteft  months  of  the  year,  greatly  ex¬ 
ceeds  the  quantity  of  rain  which  commonly  falls  on  the  furface  of 
thofe  ponds  during  the  faid  months. 

From  thefe  lemmata ,  which  the  author  has  fupported  by  the  obfer- 
vations,  not  only  of  himfelf,  but  of  other  learned  men,  are  deduced 
the  following  propofitions : 

In  feveral  parts  of  England  large  quantities  of  bay-falt  may  be  extracted  Prop.  I. 
from  fea- water  during  the  hotteft  months  of  the  year,  by  receiving 
the  falt-water  into  ponds,  and  fuffering  it’s  aqueous  parts  thence  to 
exhale  by  the  heat  of  the  fun,  and  the  operation  of  the  air  and  winds. 

In  feveral  parts  of  England  large  quantities  of  bay-falt  may  very  com-  Prop.  II. 
modioufiy  be  extrafted  from  fea-water,  after  the  fame  manner  that  is 
praCtifed  in  France ,  and  in  other  parts  of  Europe. 

Bay-falt  may  be  extracted  in  England  from  fea-water  in  larger  quantities.  Prop.  III. 
and  with  more  certainty,  than  by  the  foregoing  method,  if  care  be 
taken  to  preferve  the  brine  contained  in  the  falt-pits  from  being  dilu- 
VOL.  X.  Partii.  4  Q.  ted 


666 


Prop,  IV. 


Prop.  V. 


Prop .  VI. 


Account  of  Dr  Brownrigg’j  Treatife, 

ted  with  rains,  and  to  promote  the  evaporation  of  the  water  by  feve- 
ral  artificial  means,  which  may  eafily  be  put  in  practice. 

In  feveral  parts  of  England  large  quantities  of  excellent  bay- fait  may 
with  great  eafe  be  made  from  the  natural  brine  of  fait  fprings,  and 
alfo  from  rock-falt  diffolved  in  weak  brine  or  fea-water. 

Bay-falt  may  be  prepared  in  England  by  the  foregoing  methods  at  a 
very  moderate  expence,  equal  in  goodnefs  to  the  bed;  foreign  bay- 
falt,  and  in  quantity  fufficient  for  the  confumption  of  all  the  Britijh 
dominions. 

In  feveral  of  the  Britijh  colonies  in  America ,  bay-falt  might,  with  little 
expence  and  trouble,  be  prepared  from  fea-water,  in  quantities  fuffi¬ 
cient  to  fupply  the  American  fiffieries,  and  all  other  occafions  of  thofe 
colonies,  fo  as  to  become  a  confiderable  branch  of  their  trade. 


The  author  has  fupported  all  thefe  propofitions  with  great  ingenuity  ; 
but  I  cannot  pafs  over  in  filence  the  artificial  means  to  promote  the  eva¬ 
poration  of  fea-water,  mentioned  in  Prop.  III.  as  well  as  to  preferve  the 
brine  contained  in  the  fait- pits  from  being  diluted  with  rains.  I  there¬ 
fore  ffiall  lay  before  you  a  ffiort  account  of  thefe. 

It  will  be  proper,  fays  he,  to  make  all  the  falt-pits  of  the  marffi  in 
one  long  row  extended  from  E.  to  W.  and  for  each  pit  to  make  covers 
of  thin  boards,  or  rather  of  coarfe  canvas,  or  fail-cloth,  ftretched  on 
frames  of  wood  and  painted  white.  Thefe  covers  mud:  all  be  fixed  with 
hinges  to  ffrong  polls  and  beams  on  the  N.  fide  of  the  pits  ;  fo  that  they 
may  be  let  down  and  drawn  up  with  cords  and  pulleys,  or  by  fome 
other  contrivance,  fomewhat  like  draw-bridges.  Thefe  covers  thus  fix¬ 
ed  may  be  let  down  over  the  pits  like  a  died  or  penthoufe  in  rainy  wea¬ 
ther  ;  and  in  dry  weather  may  be  eredled  almoft  to  a  perpendicular,  but 
inclining  a  little  towards  the  S.  fo  as  to  form  a  wall  with  a  S.  afpedt. 
Thus  thefe  may  ferve  a  double  purpofe,  as  coverings  for  the  pits  in 
wet  weather,  and  as  refledlors  of  the  fun’s  heat  upon  them  in  dry  wea¬ 
ther,  and  thus  greatly  promote  the  evaporation  of  the  aqueous  parts  of 
the  brine.  The  hinges  on  which  the  rededtors  turn  may  be  fixed  about 
8  or  io  inches  from  the  ground  ;  by  which  means,  when  the  refledlors 
Hand  upright,  there  will  be  an  opening  left  beneath  them,  through 
which  the  air  will  continually  flow  in  a  brifk  current,  and  greatly  in- 
creafe  the  evaporation  of  the  water. 

After  having  gone  through  that  part  of  Dr  Brownrigg* s  work,  which 
relates  to  bay-falt,  we  proceed  to  the  methods  that  gentleman  propofes 
for  preparing  and  improving  white  fait,  which,  it  brought  into  ufe* 
may  probably  be  of  advantage  not  only  to  private  undertakers,  but  alfo 
to  the  public.  For  it  appears,  that  two  very  different  kinds  of  white 
fa.t  are  required  •,  the  one  for  the  uie  of  the  table,  and  the  other  as  a 
condiment  for  provifions.  It’s  whitenefs,  drynefs,  and  the  fmallnefs  of 
it’s  grain,  are  the  properties  which  chiefly  recommend  the  firft  kind ; 
and  it’s  great  ftrength  and  purity  the  latter.  It  is  this  ffrong  and  pure 
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kind  of  white  fait,  which  is  wanted  in  the  Britijh  dominions  j  and  it  is 
therefore  our  author’s  principal  defign  here  to  confider  how  this  defedt 
may  be  fupplied  ;  although  at  the  fame  time  inftrudtions  are  given  how 
to  prepare  table  fait,  not  only  better  in  quality,  but  alfo  at  a  lefs  ex- 
pence  than  it  is  now  prepared  by  the  common  methods.  * 

In  the  common  procedes  for  making  white  fait,  the  fait  is  deprived  of  Lemma  I. 
a  confiderable  part  of  it’s  acid  fpirit,  by  the  violent  boiling  tiled  in 
it’s  preparation. 

Mold  kinds  of  white  fait  are  rendered  impure  by  the  mixture  of  various  Lemma  II. 
heterogeneous  fubftances. 

White  fait,  by  the  violent  codtion  commonly  ufed  in  it’s  preparation.  Lemma  Ilf, 
is  rendered  lefs  fit  for  preferving  fifh,  flefh,  and  other  provifions, 
than  it  would  be  if  prepared  with  a  more  gentle  heat. 

The  heterogeneous  fubftances  which  are  commonly  mixed  with  white  Lemma  IV.. 
fait,  render  it  lefs  proper  for  preferving  provifions,  than  it  would  be 
if  feparated  from  them. 

After  having  fully  confidered  the  foregoing,  our  author  gives  a  me¬ 
thod  of  preparing  a  kind  of  white  fait  proper  for  curing  fifh,  flefh,  and 
other  provifions  ^  likewife  a  method  of  refining  fait ;  but  for  thefe  f 
muff  refer  you  to  the  work  itfelf,  as  well  as  for  the  tables,  wherein  the 
feveral  expences  attending  thefe  operations  are  minutely  confidered. 

Moft  of  the  fadts  referred  to  in  thefe  difquifitions  are  fuch,  as  the 
conftant  pradtice  of  thofe  who  make  fait  fufficiently  warrants  us  to  rely 
upon  for  true  and  certain  ;  or  elfe,  they  are  the  obfervations  of  judicious 
fait- officers,  daily  converfant  in  thefe  matters,  or  of  curious  and  inqui- 
fitive  navigators,  merchants,  travellers,  and  Naturalifts ;  or,  laftly, 
the  experiments  of  many  learned  Phyficians,  Chemifts,  and  Philofo- 
phers  :  the  truth  of  which  feveral  fadts,  though  many  of  them  have  long 
been  publifhed,  hath  never  been  called  in  queftion.  So  that  thefe  ob¬ 
fervations  and  experiments  may  probably  be  more  relied  on  by  the 
public,  than  if  they  had  only  been  made  by  our  author  ;  fince  they 
have  the  teftimony  of  many  fkilful  and  unprejudiced  perfons,  who  could 
have  no  notion  of  the  ufes  to  which  they  have  been  here  applied.  If 
therefore  the  arguments  founded  upon  thofe  fadts  ffiould-  be  efteemed 
any- ways  reafonable  and  fatisfadtory,  the  author  prefumes  to  remark, 
that  it  might  not  be  unworthy  the  wifdom  of  the  Britijh  Legiflature  to 
diredl  a  more  full  inquiry  to  be  made  into  a  matter  of  this  importance, 
and  to  order  proper  works  to  be  eredted  for  making  bay-falt,  and  for 
making  and  refining  white  fait,  and  to  put  thofe  works  under  the  ma¬ 
nagement  of  able  and  judicious  perfons,  to  make  exadt  and  accurate 
trials,  in  order  to  difcover  the  beft  and  cheapeft  methods  of  doing  them. 

And  the  methods,  which  fhould  be  moft  approved  of,  might  for  the 
general  good  be  made  public,  and  eftabliffied  by  law  as  a  common 
ftandard,  to  which  all  thofe  who  make  fait  in  the  Britijh  dominions 
fhould  be  obliged  to  conform. 
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Of  the  Salt-Mines  near  Cracau. 

XXIX.  Near  Cracau  in  Poland  are  famous  fait- mines,  of  which  I 
{hall  give  you  a  fhort  account,  as  well  as  of  the  moll  remarkable  things 
I  found  there.  The  town  is  fituated  near  the  foot  of  a  vaft  chain  of 
mountains,  and  from  it,  pafting  by  hills  and  rifing  grounds  about  two 
German  miles  fouthward,  I  came  to  the  mines  of  Vilitzca.  Thefe  are 
in  a  hill  flat  and  irregular  above,  furrounded  with  hollows  and  vallies, 
and  to  the  fouth  there  is  a  neighbouring  hill  much  higher.  The  mine 
has  ten  entries,  which  are  provided  with  horfe- engines,  whereof  7  are 
for  hoifting  up  the  fait,  and  the  reft  for  drawing  water  from  the  works, 
and  for  the  defcent  and  afcent  of  the  people.  I  entered  the  mine  by 
winding  flairs  of  484  fteps,  which  brought  me  to  the  firft  ftory.  The 
defcent  into  the  fecond  is  by  ftrait  flairs  of  133  fteps.  Into  the  lower- 
moft  ftory  there  are  no  flairs,  but  18  ladders  from  different  floors,, 
which  make  together  300  feet  *,  and  the  computed  depth  of  the  whole 
is  about  900  feet  perpendicular. 

The  feveral  ftrata  of  the  earth  are  as  follow. — On  the  furface  is  a 
common  clayey  ground,  next  is  pure  clay,  and  then  a  bed  of  foft,  moift, 
black,  flimy  earth  *,  and  below  this  are  hills  of  a  kind  of  earth  without 
any  mixture  of  grit  or  fand.  Here  are  firft  found  particles  and  veins  of 
fait ;  and,  defending  a  good  way  through  this  and  fome  fait  rocks,  we 
enter  into  the  firft  ftory,  where  there  are  a  great  many  alleys  and  crofs- 
ways  (which  are  run  out  to  confiderable  diftances),  and  many  large  ca¬ 
verns,  out  of  which  fait  has  been  cut.  Here  the  floor,  walls,  and  hid¬ 
ings,  are  folid  fait  rock.  As  the  religion  of  the  country  is  Roman 
Catholic,  there  are  feveral  large  chapels,  with  altars  adorned  with  co¬ 
lumns,  crucifixes,  ftatues  of  faints,  and  other  ornaments  in  that  way, 
hewed  out  of  the  fait  rock,  and  well  wrought  in  different  orders  of 
architedlure.  1  Some  of  thefe,  which  are  of  the  purer  fait,  and  not  much 
fmoked  with  the  torches  that  the  workmen  ufe  in  the  mine,  have  a  very 
beautiful  effedt.  In  fome  places  the  fides  of  the  alleys,  and  fome  of  the 
great  vaults,  are  lined  and  doubled  with  timbers,  where  they  thought 
the  pillars  of  earth  or  fait  left  for  fupporting  the  fuperior  weight  might 
prove  too  weak.  I  obferved  in  one  place,  that  a  finking  of  the  earth 
fome  years  ago  had  crufhed  fome  of  the  baulks  almoft  flat,  and  made 
a  rent  in  the  falt-rock  on  the  other  fide,  about  9  inches  wide. 

Notwithftanding  there  is  no  remembrance  or  tradition  of  any  remark¬ 
able  accident  by  the  falling-in  of  thefe  mines,  yet  they  have  lately  dif- 
covered  a  wooden  houfe,  which  mu  ft  have  been  fvval  lowed  in  very  long 
ago.  Thefe  mines  were  on  fire  in  the  year  1644.  but  this  accident  mult 
have  happened  long  before  that  time  •,  for  they  have  a  plan  of  thefe 
works,  taken  about  200  years  ago,  with  remarks  of  every  thing  that 
was  curious  in  all  three  contignations  ;  but  no  mention  is  made  of  this 
houfe,  nor  is  there  any-thing  in  the  regifters  of  thefe  works  that  fhews 
it  to  have  funk  in  fince.  The  wall  of  this  houfe  is  feen  at  the  fide  of 
one  of  the  crofs-ways  :  they  have  found  plates,  fpoons,  and  fome  other 

things 
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things  of  metal ;  but  they  make  no  farther  fearch,  as  the  pains  would 
exceed  the  profit :  fo  it  is  left  as  a  curiofity. 

Notwithstanding  the  fait  rocks  are  on  all  fides,  and  the  earth  that  is 
among  them  is  full  of  veins  and  particles  of  fait,  there  is  a  fpring  of 
,very  good  frefh  water,  which  is  the  drink  of  the  thirfty  workmen,  and 
of  the  horfes  employed  below-ground.  This  fource  comes  from  above; 
but  direbtly  over  that  place,  on  the  furface,  there  is  no  well,  nor  fpringy 
ground,  only  it  is  hollow.  - 

They  find  in  thefe  mines  alabader,  Glacies  Maria,  gypfum ,  and  fo  me¬ 
ti  mes  peEtines,  or  fmall  fea-fhells  :  but  the  mod  remarkable  thing  of  all 
is,  in  the  middle  of  a  vad  fait  rock,  a  large  tree  is  found,  with  all  it’s 
branches  incafed  in  it,  lying  horizontally.  I  fend  you  a  piece  of  it, 
which  I  hewed  out  of  the  rock  myfelf.  It  feems  to  be  a  beech-tree,  of 
which  there  grow  plenty  in  thefe  countries  at  prefent. 

From  the  upper  dory  the  rocks  grow  broader  like  cones,  and  the 
deeper  they  go,  the  fait  is  always  finer,  and  lefs  mixed  with  earth :  but 
it  is  not  yet  known  how  deep  they  run.  They  do  not  however  find  it 
turns  fo  much  to  account  to  work  the  lowermod  dory,  though  it  is  all 
pure  rock,  the  hoiding  being  more  expenfive  than  the  running  out 
crofs-ways,  and  working  the  upper  dories.  The  rocks  have  roots  or 
veins,  which  fhoot  into  the  earth  on  all  fides,  fome  in  drait  lines,,  others 
in  zigzag,  even  to  the  didance  of  70  feet ;  whereby  the  miners  are  of¬ 
ten  directed  to  the  body  of  the  rock.  Thefe  veins  are  very  white  and 
clear,  yet  they  make  no  ufe  of  what  is  found  in  them,  being  impure, 
and  mixed  with  other  falts  :  it  likewife  didolves  much  eafier  than  the 
true  fait.  Sal  gemma  is  found  in  veins  and  neds  in  feveral  places  of  the 
mines,  but  ’tis  often  very  troublefome  to  hew,  and  get  it  out  of  the 
other  fait  rock.  Here  are  no  wells  of  naphtha ,  but  there  are  fome  ca¬ 
vities  where  the  air  is  fo  inflammable,  that  fome,  by  going  rafhly  into> 
fuch  places  with  a  light,  have  been  damaged  by  the  fire,  and  even  run 
the  rifque  of  their  lives.  This  only  happens  in  places  where  the  air  has 
no  free  admiflion  ;  for  in  all  the  main  dreets  and  crofs-ways  there  is  a 
confiderable  draught  of  air  through  the  ten  entries  ;  and,  in  the  winter, 
while  it  is  a  drong  frod,  and  quite  calm  weather,  there  reigns  a  very 
drong  wind  in  the  mines  :  but  dormy  weather  makes  no  alteration  ;  and 
in  the  dimmer  there  never  happen  any  fuch  changes. 

From  the  feveral  ways  are  entries  into  the  chambers  or  vaults  where 
they  work.  They  hew  the  fides  of  the  wall  into  large  fquare  columns, 
the  height  of  the  room,  and  about  2  or  3  feet  thick.  By  driving  their 
wedges  in  behind  thefe  pillars,  they  make  them  rend  from  the  rock,  and 
their  fall  on  the  floor  makes  a  very  great  noife  The  workmen  are  fo 
accudomed,  that  by  the  found  of  their  blows  they  know  the  indant  it 
is  going  to  fall,  and  get  out  of  the  way  accordingly  Sometimes  they 
hew  the  like  pieces  from  the  doors.  Thefe  pillars  are  again  hewed  into 
blocks,  from  3  to  6  feet  long,  according  to  their  thicknefs.  They  are 
drawn  up,  and  tranfported  in  fuch  pieces,  and  the  fmall  in  barrels. 

The 
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Of  Fofils  in  Bohemia  and  Ireland. 

The  quantity  of  fait  dug  here  yearly,  comes  to  about  120,000  cen- 
teners  of  Vienna  :  and  the  whole  expences  for  officers,  workmen,  ma¬ 
terials,  iVc.  amount  to  about  100,000  dollars.  The  number  of  work¬ 
men  of  all  forts  make  about  600  perfons  :  they  are  very  healthy  and 
long-lived,  not  fubjed  to  the  feurvy,  or  any  particular  diftempers. 
The  officers  on  the  contrary  are  very  fubjedt  to  difeafes  of  the  bread:, 
and  confumptions,  which  is  probably  owing  to  the  frequent  changes  of 
air  they  meet  with,  their  bufinefs  obliging  them  to  ftir  about  much, 
both  above  and  below  ground,  where  the  air  is  very  different. 

XXX.  The  kingdom  of  Bohemia  is  a  fine  fertile  country,  rich  in 
metals  and  minerals  of , all  forts.  The  frontiers  all  round  are  very  higk 
mountains  :  the  inward  parts  of  the  country  are  hilly,  with  plains  and 
rifing  grounds  intermixed,  that  have  the  appearance  of  being  the  re¬ 
maining  bafes  and  ruins  of  former  mountains,  the  foil  being  a  compo- 
fition  of  decayed  rocks  mixed  with  fome  vegetable  earth.  The  rocks 
on  the  higheft  mountains  are  an  aggregate  ftone  of  lapides  calcarii,  fpati, 
quartzi ,  mica,  &c.  The  plains  are  covered  with  the  lead  diffolvable 
parts  of  fuch  rocks.  Their  fineft  cryftals,  and  precious  ftones,  are  ga¬ 
thered  behind  the  plough  *,  many  ftill  retaining  the  fame  figures  they 
had  received  at  their  formation  in  the  veins  and  hollows  of  the  rocks. 
I  found  on  the  tops  of  mountains  decaying  rocks,  which,  when  mixed 
with  a  little  vegetable  earth,  made  exactly  the  fame  foil  with  that  in 
the  riling  grounds  and  plains  below. 

There  are  feveral  places  in  this  kingdom  where  the  mountains  are 
wholly  of  lapis  fciffilis,  which  breaks  into  rhomboids  *,  and  I  obferved 
for  many  miles  the  fhelves  of  this  ftone  running  through  different 
mountains  in  the  fame  direction,  facing  the  S.  E.  with  an  inclination  of 
the  fhelves  of  about  350.  The  foil  here  in  the  plains  is  clayey. 

XXXI.  In  my  little  excurfions  in  queft  of  foffils  in  this  country,  I 
found,  Sept.  13.  1745.  what  Naturalifts  call  lac  luna ;  but  think  Dr 
Plott  is  miftaken,  when  he  gives  it  as  a  criterion  or  fign  of  good  lime- 
ftone  •,  for  the  two  quarries  where  I  found  it  were  building  ftone,  but 
will  not  burn  into  lime.  This  matter  or  earth  makes  a  ftrong  ebullition 
with  vinegar  and  fpirit  of  vitriol.  Some  of  it  was  as  foft  as  cream- 
cheefe,  when  I  took  it  out  of  the  fiffure  of  the  rock  *,  thd  other  was  hard, 
fome  in  thin  crufts,  and  fome  in  pretty  thick  lumps.  It  never  was 
taken  notice  of  in  this  kingdom  before.  I  alfo  found,  about  fix  weeks 
ago,  white  native  vitriol,  which  I  take  to  be  the  capillaris  fort  ;  but  as 
we  have  no  Naturalift  here,  nor  colledlion  of  foffils,  or  any  other  na¬ 
tural  curiofities  (though  in  great  plenty  in  this  kingdom),  it  is  hard  for 
me  to  give  names  to  fuch  as  I  have  (about  800  articles)  or  do  difeover 
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Of  Spelter,  and  a  new  Semi-Metal  called  Platina. 

XXXII.  \fyhat  fpelter  is  I  don’t  well  know,  nor  what  ufes  are  already 
made  of  it ;  but  I  believe  it  was  never  yet  applied  to  fo  large  a  work  as 
the  cylinder  of  a  fire-engine,  till  Mr  Ford ,  of  Colebrook-Bale  in  Shrop- 
Jhire,  did  it  with  fuccefs  :  it  run  eafier,  and  call  as  true  as  brafs,  and 
bored  full  as  well,  or  better,  when  it  had  been  warmed  a  little :  while 
cold,  it  is  as  brittle  as  glafs,  but  the  warmth  of  my  hand  foon  made  it 
fo  pliant,  that  I  could  wrap  a  {having  of  it  round  my  finger  like  a  bit 
of  paper.  This  metal  never  rufts,  and  therefore  works  better  than 
iron  *,  the  ruft  of 'which,  upon  the  leaft  intermifTion  of  working,  refills 
the  motion  of  the  pifton. 

Several  attempts  have  been  made  to  run  iron  ore  with  pit-coal  *,  I 
imagine  it  hath  not  fucceeded  any- where,  becaufe  we  have  had  no  ac¬ 
count  of  it’s  being  pra&ifed  ;  but  I  find  that  Mr  Ford ,  from  iron  ore 
and  coal,  both  got  in  the  fame  dale,  makes  iron  brittle  or  tough,  as  he 
pleafes  ;  there  being  cannon  thus  call  fo  foft  as  to  bear  turning  like 
wrought  iron. 

XXXIII.  i.  I  take  the  freedom  to  inclofe  to  you  an  account  of  a 
femi- metal  called  Platina  di  Pinto  *,  which,  fo  far  as  I  know,  hath  not 
been  taken  notice  of  by  any  writer  on  minerals.  Mr  Hill  who  is  one 
of  the  moil  modern,  makes  no  mention  of  it.  Prefuming  therefore  that 
the  fubjebt  is 'new,  I  requefl  the  favour  of  you  to  lay  this  account  before 
the  R.  S.  to  be  by  them  read  and  publifhed,  if  they  think  it  deferving 
thofe  honours.  I  fhould  fooner  have  publifhed  this  account,  but  wait¬ 
ed,  in  hopes  of  finding  leifure  to  make  further  experiments  on  this  body 
with  fulphureous  and  other  cements 5  alfo  with  Mercury,  and  feveral 
corrofive  menftrua.  But  thefe  experiments  I  fhall  now  defer,  until  I 
learn  how  the  above  is  received.  The  experiments  which  I  have  related 
were  feveral  of  them  made  by  a  friend,  whofe  exadnefs  in  performing 
them,  and  veracity  in  relating  them,  I  can  rely  on  :  however,  for  grea¬ 
ter  certainty,  I  fhall  myfelf  repeat  them. 

rigg,  M.  D.  F.  R.  S.  to  Wm.  Watfon,  F.  R.  S.  Dated  Whitehaven, 
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2.  Although  the  hiftory  of  minerals,  and  other  foffil  fubflances,  hath  Memoirs  of  a 
been  diligently  cultivated,  efpecially  by  the  Moderns  5  yet  it  mufl  be  Semi-metal 
acknowledged,  that,  among  the  vaft  variety  of  bodies  which  are  the  platina 
objeds  of  that  fcience,  there  ftill  remains  room  ror  new  inquiries.  in  the  s 
No  wonder  that,  among  the  great,  and  almofl  inexhauftible  varieties  Weft  Indies, 
of  falts,  ores,  and  other  concretes,  new  appearances,  and  mixtures  be-  Ibid.  p.  585. 
fore  unknown,  fhould  daily  be  difcovered  :  but  that,  among  bodies  of 
a  more  fimple  nature,  and  particularly  among  the  metalline  tribe,  feve¬ 
ral  diftind:  fpecies  fhould  ftill  remain  almoft  wholly  unknown  to  Natu- 
ralifts,  will  doubtlefs  appear  more  ftrange  and  extraordinary. 

Gold  is  ufually  efteemed  the  moft  ponderous  of  bodies  ;  and  yet  I 
have  feen,  in  the  poffeftion  of  the  late  Profeffor  s' Grave  fande,  a  metal¬ 
line  fubftance,  brought  from  the  Eajl- Indies  >  that  was  fpeciflcaily  hea¬ 
vier 
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vier  than  gold,  by  at  leaft  part.  Mercury,  next  to  gold,  is  com¬ 
monly  laid  to  be  the  heavieft  body;  yet  Mercury  is  greatly  exceeded  in 
fpeciftc  gravity  by  a  femi-metal  brought  from  the  Weft-Indies ,  whereof 
I  have  now  the  honour  to  prefent  fpecimens  to  the  Royal  Society .  And 
this  femi-metal  feems  more  particularly  to  deferve  our  attention,  as  it  is 
endued  with  fome  very  fingular  qualities,  which  plainly  demonftrate 
that  certain  general  theorems,  tho9  long  eftabliffied,  and  univerfally  re¬ 
ceived  by  the  Metallurgifts,  yet  do  not  hold  true  in  all  cafes,  and  ought 
not  to  be  admitted  into  their  arts,  without  proper  limitations  and  reftric- 
tions.  For  inftance,  That  gold  and  Jilver  may  be  purified  from  all  hetero¬ 
geneous  fubftances  by  coppellation ,  is  a  proportion  that  all  aftayers  and 
refiners  have  long  thought  true  and  undeniable  ;  yet  this  proportion 
ought  not  to  be  received  by  thofe  artificers,  without  an  exception  to  the 
femi- metal  here  treated  of-,  fmce,  like  thofe  nobler  metals,  it  refills  the 
power  of  fire,  and  the  deftrudlive  force  of  lead  in  that  operation. 

This  femi-metal  was  fir  ft  prefented  to  me  about  nine  years  ago,  by 
Mr  Charles  Wood ,  a  fkilfui  and  inquifitive  Metallurgift,  who  met  with 
it  in  Jamaica ,  whither  it  had  been  brought  from  Carthagena  in  New 
Spain .  And  the  fame  gentleman  hath  fmce  grabbed  my  curiofity,  by 
making  further  inquiries  concerning  this  body.  It  is  found  in  confide- 
rabie  quantities  in  the  Spanijh  Weft  Indies  (in  what  part  I  could  not 
learn)  and  is  there  known  by  the  name  of  platina  di  pinto .  The  Spa¬ 
niards  probably  call  it  platina ,  from  the  refemblance  in  colour  that  it 
bears  to  filver.  It  is  bright  and  fhining,  and  of  an  uniform  texture  , 
it  takes  a  fine  polifh,  and  is  not  fubjebt  to  tarnifh  or  ruft  ;  it  is  extreme¬ 
ly  hard  and  compact  but,  like  Bath- metal,  or  caft  iron,  brittle,  and 
cannot  be  extended  under  the  hammer. 

The  Spaniards  do  not  dig  it  in  the  form  of  ore,  but  find  it  in  duft, 
or  fmall  grains,  as  herewith  prefented  to  the  Royal  Society .  Whether 
they  gather  it  in  a  pretty  pure  ftate,  as  brought  to  us,  or  wafh  it,  like 
gold-duft,  from  among  fand,  and  other  lighter  fubftances,  is  to  me  un¬ 
known  :  however,  it  is  feidom  colledled  perfectly  pure  ;  fince,  among 
feveral  parcels  of  it  that  I  have  feen,  I  conftantly  obferved  a  large  mix¬ 
ture  of  a  fhining  black  fand,  fuch  as  is  found  on  the  fhores  of  Virginia 
and  Jamaica ,  which  is  a  rich  iron  ore,  and  anfwers  to  the  magnet.  It 
hath  alfo  ufually  mixed  with  it  fome  few  fhining  particles  of  a  golden 
colour,  which  feem  to  be  a  fubftance  of  a  different  nature. 

It  is  very  probable  that  there  is  great  plenty  of  this  femi-metal  in  the 
Spanijh  Weft  Indies ;  fince  trinkets  made  of  it  are  there  very  common. 
A  gentleman  of  Jamaica  bought  five  pounds  of  it  at  Carthagena  for  lefs 
than  it’s  weight  of  filver  :  and  it  was  formerly  fold  for  a  much  lower 
price. 

When  expofed  by  itfelf  to  the  fire,  either  in  grains,  or  in  larger  pieces, 
it  is  of  extreme  difficult  fufion  ;  and  hath  been  kept  for  two  hours  in 
an  air-furnace,  in  a  heat  that  would  run  down  caft  iron  in  15  minutes  : 
which  great  heat  it  endured  without  being  melted  or  wafted  ;  neither 
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could  it  be  brought  to  fufe  in  this  heat,  by  adding  to  it  borax,  and 
other  faline  fluxes.  But  the  Spaniards  have  a  way  of  melting  it  down, 
either  alone,  or  by  means  of  fome  flux  ;  and  caft  it  into  fword-hilts, 
buckles,  fnuff-boxes,  and  other  utenfils. 

When  expofed  to  a  proper  degree  of  fire,  with  lead,  filver,  gold, 
copper,  or  tin,  it  readily  melts  and  incorporates  with  thefe  metals  * 
fendering  the  mixture,  like  itfelf,  extremely  hard  and  brittle. 

Having  been  melted  in  an  affay-furnace,  on  a  tefl:  with  lead,  and 
therewith  expofed  to  a  great  fire  for  three  hours,  till  all  the  lead  was 
wrought  off,  the  platina  was  afterwards  found  remaining  at  the  bottom 
of  the  tefl,  without  having  fuffered  any  alteration  or  diminution  by 
this  operation, 

A  piece  of  platina  was  put  into  flrong  and  pure  aqua  fortis ,  and  there¬ 
with  placed  in  a  fand-heat  for  12  hours  ,  th t  platina^  when  taken  out 
of  the  aquafortis ,  was  found  of  the  fame  weight  as  when  put  into  it  i 
being  in  no-wife  diflolved  or  corroded  by  that  menftruum . 

It  had  been  reported,  that  this  femi-metal  was  fpecifically  heavier 
than  gold  ;  but  having  weighed  feveral  pieces  of  it  hydroftatically  in  a 
nice  affay- balance,  I  found  one  of  thefe  pieces  to  weigh  in  air  gr. 
and  in  water  gr.  ~  :  fo  that  it’s  fpecific  gravity  was  to  that  of  water 
exactly  as  15  :  1.  Another  piece,  thatfeemed  to  be  call  very  open  and 
porous,  I  found  in  gravity  to  water  only  as  13.91  to  1.  Although  this 
lafl  mentioned  piece,  could  it  have  endured  the  hammer  as  well  as  gold, 
might  probably  have  been  reduced  to  a  confiderably  greater  degree  of 
folidity  than  that  of  the  firft- mentioned  fpecimen.  For  the  purefb  gold 
is  feldom  found,  after  fufion,  to  come  up  to  it’s  true  fpecific  weight, 
until  it  hath  been  brought  up  to  it’s  greateft  degree  of  folidity  under 
the  hammer. 

I  alfo  weighed  an  equal  mixture  of  gold  and  platina ,  which  I  found 
nearly  as  ponderous  as  gold  itfelf ;  the  fpecific  weight  of  this  mixture 
being  to  that  of  water  as  19  to  1. 

It  hath  been  reported,  that  the  Spaniards  have  fometimes  been  tempt¬ 
ed  to  adulterate  gold  with  platina ,  as  the  mixture  could  not  be  diftin- 
guifhed  from  true  gold  by  all  the  ordinary  trials  :  but  the  gold  thus 
adulterated  was,  upon  a  nicer  examination,  found  hard  and  brittle,  and 
could  not  be  feparated  from  the  platina ,  and  rendered  dudlile  and  pure, 
either  by  cementation,  or  by  the  more  ordinary  operations  with  lead 
and  antimony.  In  order  therefore  to  prevent  this  fraud,  the  king  of 
Spain  commanded  that  the  mines  of  platina  fliould  be  Hopped  up ;  fo 
that  this  femi-metal  is  now  much  fcarcer  than  formerly. 

From  the  foregoing  account  it  appears,  that  no  known  body  ap¬ 
proaches  nearer  to  the  nature  of  gold,  in  it’s  mod  effential  properties  of 
fixedednefs  and  folidity,  than  the  femi-metal  here  treated  of ;  and  that 
it  alfo  bears  a  great  refemblance  to  gold  in  other  particulars.  Some 
Alchemifts  have  thought  that  gold  differed  from  other  metals  in  no¬ 
thing  fo  much  as  in  it’s  fpecific  gravity  \  and  that,  if  they  could  obtain 
V  O  L.  X.  Part.  ii.  4  R  a  body 
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a  body  that  had  the  fpecific  weight  of  gold,  they  could  eafily  give  it 
all  the  other  qualities  of  that  metal.  Let  them  try  their  art  on  this  body  % 
which,  if  it  can  be  made  as  dudtile  as  gold,  will  not  eafily  be  diflin- 
guifhed  from  gold  itfelf. 

Upon  the  whole,  this  femi- metal  feems  a  very  fmgular  body,  that 
merits  an  exadler  inquiry  into  it’s  nature  than  hath  hitherto  been  made  ; 
fince  it  is  not  altogether  improbable,  that,  like  the  magnet,  iron,  anti¬ 
mony,  mercury,  and  other  metallic  fubftances,  it  may  be  endowed 
with  fome  peculiar  qualities,  that  may  render  it  of  fmgular  ufe  and 
importance  to  mankind. 

N°.  1.  Platina ,  in  dull,  or  minute  maffes,  mixed  with  black  fand,  and 

other  impurities,  as  brought  from  the  Spanijh  Weft  Indies. 

2.  Native  'platina ,  feparated  from  the  above-mentioned  impurities. 

3.  Platina  that  has  been  fufed. 

4.  Another  piece  of  platina,  that  was  part  of  the  pummel  of  a  fword. 

3.  I  beg  leave  to  fubjoin  a  few  lines  to  Dr  Brcwnrigg* s  paper  con¬ 
cerning  the  Platina  di  Pinto ,  or  what  is  likewife  called  in  America  Juan 
Blanco.  This  fubftance  is  mentioned  in  no  author  I  have  met  with, 
except  by  Don  Antonio  d'Ulloa ,  who,  in  the  Hiftory  of  his  Voyage  to 
South  America ,  Vol.  II.  Book  6.  Chap.  10.  which  I  have  here  extracted, 
and  tranflated  from  the  Spanijh ,  when  giving  an  account  of  the  gold 
and  filver  mines  in  the  province  of  Quito,  and  of  the  various  methods 
of  feparating  thefe  metals  from  other  fubftances,  with  which  they  are 
combined,  fays,  that,  44  in  the  territory  of  Choco  ....  there  are  gold 
44  mines,  in  which  that  metal  is  fo  difguifed  and  enveloped  with  other 
44  mineral  fubftances,  juices,  and  ftones,  that,  for  their  reparation  from 
*4  the  gold,  they  are  obliged  to  ufe  quickfilver.  Sometimes  they  find 
44  mineral  fubftances,  which,  from  their  being  mixed  with  platina 
44  they  ch-ufe  to  negledl.  This  platina  is  a  ftone  ( piedra )  of  fuch  refi- 
44  ftance,  that  it  is  not  eafily  broken  by  a  blow  upon  an  anvil.  It  is  not 
44  fubdued  by  calcination ;  and  it  is  very  difficult  to  extrad:  the  metal  it 
44  contains  even  with  much  labour  and  expence.” 

In  the  before-mentioned  work,  Chap.  11.  the  fame  author,  when 
fpeaking  of  the  remaining  works  of  the  Indians  of  old,  fays,  44  the  fpe- 
44  cula  wrought  out  of  ftones,  which  are  found  in  the  places  of  worfhip 
44  of  the  Indians ,  are  of  two  kinds,  in  relation  to  the  matter  of  which 
44  they  are  made  :  one  of  thefe  is  called  Piedra  de  Inga,  the  other  Pie - 
44  dr  a  de  Gallinazo.  The  fir  ft  of  thefe  is  fmooth,  of  a  leaden  colour, 
44  and  not  tranfparent ;  they  are  ufually  found  wrought  of  a  circular 
44  figure  :  one  of  the  furfaces  is  plain,  and  as  fmooth  as  though  it  were 
44  made  of  a  kind  of  cryftal ;  the  other  furface  is  oval,  or  rather  fome- 
44  what  fpherical,  and  not  fo  much  burniflied  as  the  plain  one.  Altho* 
44  they  vary  in  their  hze,  they  are  commonly  from  3  to  4  inches  in 
44  diameter  ;  but  he  has  feen  one  that  was  1^  foot  in  diameter.  It’s 
44  principal  furface  was  concave,  and  much  augmented  the  fize  of  ob- 
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cc  jedts,  as  it’s  polifh  was  in  as  great  perfe&ion  as  though  it  had  been 
worked  by  a  dextrous  artift  in  thefe  times. 

“  This  ftone  has  certain  veins,  or  hair-like  appearances,  on  it’s  fur- 
face  •,  whereby  it  is  rendered  lefs  fit  for  a  fpeculum ,  and  is  apt  to 
break  in  thefe  veins  in  receiving  any  blow.  Many  are  perfuaded,  or 
at  lead:  fufpedf,  that  the  matter  of  thefe  is  a  caft  compaction  and 
although  there  are  fome  appearances  of  this  being  fo,  they  are  not 
fufficiently  convincing.  In  this  country  there  are  gullies  ( quebradas ) 
where  the  mineral  of  them  is  found  rough,  and  from  whence  fome 
are  always  taken  *,  but  thefe  are  not  now  wrought  for  thofe  purpofes 
for  which  heretofore  they  were  employed  by  the  Indians  :  but  this  is 
no  reafon  but  that  fome  of  them  may  have  been  calf,  as  with  the 
fame  material  taken  out  of  the  mine,  they  may  have  been  made  ar¬ 
tificially,  and  thereby  have  received  a  greater  degree  of  perfection,  as 
well  in  their  quality  as  in  their  figure.5’  He  fays  further,  “  that, 
although  at  prefent,  thefe,  as  well  as  feveral  other  things  found  there 
are  but  of  fmall  value,  neverthelefs  they  are  extremely  curious,  and 
worthy  to  be  elfeemed,  as  well  for  their  great  antiquity,  as  for  their 
being  the  performances  of  thofe  barbarous  people.55 

Some  of  thefe  piedras  de  inga  I  now  take  the  liberty  of  laying  before 
the  Society ,  both  in  their  rough  and  in  their  polilfied  (fate.  They  were 
brought  hither  with  feveral  other  curiofities  from  America ,  by  Don  Pe¬ 
dro  Maldonado ,  and  were  prefented  by  him  to  the  Prefident ,  who  was 
pleafed  to  put  them  into  my  hands.  They  are  doubtlefs  of  a  metalline 
Jubilance,  and  have,  in  my  opinion,  evident  marks  of  having  been 
fufed  and  calf.  They  very  much  refemble,  as  you  will  fee  by  com¬ 
paring  them,  th t  platina  before-mentioned  :  and.  though  they  are  called 
(piedras)  Ifones  by  Don  Antonio  d'Ulloa ,  he  likewife  gives  the  fame 
appellation  to  the  platina.  I  cannot  therefore  help  recommending  to 
fome  curious  Metallurgilf  of  the  -Society  to  make  the  experiment,  whe¬ 
ther  or  no,  when  the  piedras  de  inga  are,  by  a  proper  procefs,  divelfed 
of  their  {tony  and  other  heterogeneous  parts,  the  metalline  refiduum  will 
not  refemble,  as  well  in  fpecific  gravity  (for  which  it  is  fo  remarkable) 
as  in  other  properties,  the  purified  platina  now  before  us  ? 

4.  In  January  1742-3.  there  were  brought  from  Jamaica ,  in  a  man 
of  war,  feveral  bars  (as  thought)  of  gold,  configned  from  different 
merchants  of  that  ifiand,  to  their  different  correfpondents  here,  as  bars 
of  gold.  Thefe  bars  had  the  fame  fpecific  gravity,  or  rather  more  than 
gold,  and  were  exadlly  like  that  metal  in  colour,  grain,  &c.  A  piece 
of  one  of  thefe  counterfeit  bars  was  lent  to  the  mint  to  be  tefted,  and 
it  was  found  to  be  21  carats  3  grains  worfe  than  ffandard. 

5.  The  gentleman,  whofe  experiments  on  platina  I  mentioned  to  the 
Royal  Society,  was  Mr  Charles  JVood ,  who  permitted  me  to  make  what 
ufe  of  them  I  pleafed  ;  and  I  did  not  pretend  to  have  made  any  new 
difcovery,  nor  to  know  fo  much  of  that  body,  as  hath  long  been  known 
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{on,  F.R.  S.  to  the  Spaniards.  I  might  indeed  have  made  ufe  of  his  authority  ;  but 
containing  jje  was  not  ambitious  of  appearing  in  print. 

^ experiments  The  c^*,e^  thing  about  which  I  had  any  difficulty,  was  what  had  been 

IfioTtfoFte-  afferted  of  the  platina9 s  refitting  the  force  of  lead  in  coppellation.  This 
tina.  Ibid,  experiment  I  have  tried  therefore,  by  adding  to  gr.  xxvi.  of  platina , 
p.  594.  dated  times  it’s  weight  of  pure  lead,  that  I  had  myfelf  reduced  from 
Whnehaven^  jjtharge.  To  the  lead  put  into  a  coppel,  and  placed  in  a  proper  fur- 
Readkb.ll  ™ce ;  as  foon  as  it  was  melted  I  added  the  platina,  which  in  a  ffiort 
1750-51.  time  was  diffolved  in  the  lead.  After  the  lead  was  all  wrought  off,  there 
remained  at  the  bottom  of  the  coppel  a  pellet  of  platina ,  which  I  found 
to  weigh  only  gr.  xxi.  fo  that,  in  this  operation,  the  platina  had  loft 
near  4  of  it’s  weight. 

According  therefore  to  this  experiment,  the  platina  does  not  wholly 
refift  the  force  of  lead  in  coppellation ;  but,  by  repeated  operations  of 
that  kind  with  larger  quantities  of  lead,  may  probably  all  be  deftroyed  r 
and  by  fuch  repeated  coppellations,  gold  and  filver  may^very  likely  be 
refined  from  it ;  although  what  was  before  afferted  may  hold  pretty 
true,  with  regard  to  the  common  coppellations  of  the  affayers  and  re¬ 
finers. 

Mr  Wood  faid,  that,  in  his  experiment,  he  thought  the  platina  ra¬ 
ther  gained  than  loft  in  weight  by  coppellation.  This  might  happen 
from  fome  fmall  mixture  of  lead,  or  other  metal  continuing  with  it 
after  it  remained  no  longer  fufed. 

From  this  fingle  experiment  I  will  not  be  quite  pofitive  that  lead 
thus  confumes  fome  fmall  quantity  of  platina ,  fince  it  is  poffible  the 
platina  ufed  might  not  be  pure.  Befides,  in  order  to  keep  it  longer  in 
fufion,  I  urged  on  the  experiment  with  an  uncommon  degree  of  heat, 
efpecially  towards  the  end  of  the  operation  *,  although  I  think  no  great 
error  could  thence  arife  ;  as  3fs  of  filver,  which  I  coppelled  at  the  lame 
time,  had  loft  only^r.  ij.  in  the  operation. 

I  am  told  that  one  Mr  Ordy  formerly  a  fadlor  to  the  S.  S-.  Company , 
took  in  payment  from  fome  Spaniards  gold,  to  the  value  of  500  /.  fter- 
jing,  which  being  mixed  with  platinay  was  fo  brittle,  that  he  could  not 
difpofe  of  it,  neither  could  he  get  it  refined  in  London ,  fo  that  it  was 
quite  ufelefs  to  him  :  although,  if  no  error  hath  been  committed  in  the 
above-mentioned  experiments,  it  might  probably  have  been  rendered 
pure  by  a  much  larger  dofe  of  lead  than  is  ufually  applied  for  that 
purpofe. 

To  my  memoir  I  might  have  added,  that,  attempting  to  cleanfe  a 
parcel  of  the  native  platina  from  the  black  fand,  wherewith  it  was  mix^ 
ed,  I  found  that  a  great  many  of  it’s  grains  were  attracted  by  the  mag¬ 
net  I  made  ufe  of  for  that  purpofe.  This  circumftance  1  took  notice  of 
in  a  letter  to  Lord  Lonfdale  two  years  ago. 

/ater  Ji  °^a  XXXIV.  As  the  Natural  Hiftory  of  Perfta  is  but  little  known,  and 
a  ter  ^  1  om  authors  0f  the  \jnivcrjai  fflftory  have  given  no  true  account  of  the 

ever- 
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everlafiing  facred  fire  which  the  Gauers  worfhip,  I  fhall  now  fend  you  Dr  James 

a  deicription  thereof,  which  you  may  depend  upon,  as  there  was  a 

Ruffian  ax  my  for  fome  years  in  the  kingdom  of  Dageftan^  where  that 

fire  is ;  and  I  took  down  what  I  am  going  to  relate  from  the  mouths  armyt  t0  h. 

and  journals  of  many  officers  that  were  there,  and  more  particularly  Baker,  F.  R.  $. 

from  what  was  communicated  to  me  by  Archiater  Fifcher ,  who  recel-  concerning  the 

ved  an  account  thereof  from  Dr  hereby  Phyfician  of  that  army.  Fh-e  ^Perfia 

This  perpetual  fire  rifes  out  of  the  ground  in  the  peninfula  of  Abfche-^o,  4g7,  p. 
ron ,  about  20  miles  from  Baku ,  and  3  miles  from  the  Cafpian  lliore.  296.  Apr.  &c„ 
The  ground  is  very  rocky,  but  has  a  fnallow  covering  of  earth  over  it.  T748  dated 
If  a  little  of  the  furface  be  feraped  off,  and  fire  be  applied  to  the  hoi-  RlSag* 
low,  it  catches  immediately,  and  burns  without  intermiffion,  and  almoft  ^pHi  27** 
without  confumption  ;  nor  is  ever  extinguifhed,  uniefs  fome  cold  earth  I74s. 
be  thrown  over  it,  by  which  it  is  eafily  put  out. 

There  is  a  fpot  of  ground,  about  two  Englijh  miles  large,  which  has 
this  very  wonderful  property  ;  and  here  is  a  caravanfary ,  round  which 
are  many  places  where  the  earth  continually  burns  ;  but  the  moft  re¬ 
markable  is  a  hole  about  4  feet  deep,  and  14  feet  in  diameter..  In  this 
caravanfary  live  12  Indian  pr lefts ,  and  other  devotees ,  who- worfhip  the 
fire,  which,  according  to  their  traditions,  has  burnt  many  thoufand 
years.  It  is  a  very  old  vaulted  building,  and  in  it’s  walls  are  a  great 
many  chinks,  whereto  if  a  candle  be  applied,  the  fire  catches  inftanta- 
neoufly,  and  runs  inftantly  wherever  the  chinks  communicate  *,  but  it 
may  be  eafily  extinguifhed  :  they  have  hollow  places  in  the  houfe  fitted 
to  their  pots,  which  they  boil  without  any  other  fuel ;  and  inffead  of 
candles,  they  flick  reeds  into  the  ground  *,  from  the  tops  whereof,  upon 
applying  fire  thereto,  a  white  flame  immediately  comes  forth,  and  con¬ 
tinues  to  burn  without  confuming  the  reeds,  until  they  think  proper  to 
extinguifh  it,  by  putting  little  covers  over  them  for  that  purpofe. 

They  burn  lime  of  the  flones  dug  hereabouts,  firft  making  an  hollow 
in  the  ground,  and  then  heaping  the  {tones  on  one  another.  This  done9 
on  applying  fire  to  the  hollow,  a  flame  burfts  out,  and  is  difperfed  at 
once  with  a  very  great  crack  through  the  whole  heap  of  flones ;  and 
after  it  has  continued  burning  for  3  days,  the  lime  is  ready  :  but  flones 
placed  in  this  fire  for  fetting  their  pots  on  never  turn  to  lime ;  which 
cannot  be  made  but  by  heaping  them  on  one  another.  The  earth  and 
ftone  are  no  farther  warm  than  where  the  fire  reaches  :  and  what  feems 
very  well  worth  obfervation,  this  flame  of  fire  gives  neither  fmoke  nor 
fmell,  however  great  it  be. 

About  an  Englijh  mile  and  half  from  this  place  there  are  wells  of 
white  naphtha  \  which  is  exceedingly  inflammable  *,  and  though  the 
flame  of  naphtha  affords  both  fmoke  and  fmell,  it  is  highly  probable  the 
perpetual  fire  I  have  been  defcri'bing  is  owing  to  naphtha ,  but  fo  puri¬ 
fied,  in  filtering  through  the  ftone,  that  it  becomes  divefted  of  all  fuch 
particles  as  produce  fmoke  or  fmell.  The  flone  and  earth  are  grey  in 
colour,  and  faltifh  to  the  caffe  j  and  indeed  much  file  is  found  on  this 
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peniiifula  of  Abfchemu  There  is  alio  a  fait  lake,  near  the  fide  of  which 
the  white  naphtha  nows  by  5  different  fprings.  This  naphtha  is  made 
ufe  of  only  in  the  medicinal  way.  It  is  yeliowifh  from  the  fpring,  but 
when  diddled  refembles  fpirit  of  wine.  They  give  it  internally,  for 
gonorrhoea’s,  diforders  of  the  bread,  and  for  the  done  ;  and  they  ap¬ 
ply  it  externally  in  gouty  cafes,  contractions  of  the  finews,  and  cramps. 

Black  naphtha  is  produced  8  or  9  miles  from  the  perpetual  fire ;  it  is 
thick,  and  being  diddled  grows  not  clear  but  yellow.  About  Baku 
there  is  id  me  of  it  fo  thick,  that  they  employ  it  for  greafing  wheels: 
but  the  bed  and  greated  plenty,  is  at  Balachame ,  where  there  are  above 
50  fprings,  the  greated  whereof  produces  every  day  500  hatman ,  each 
batman  containing  ten  Rufs  pounds,  which  are  fomewhat  lefs  than  Eng - 
liflj  weight.  You  hear  it  make  a  confiderable  noife  in  rifing  out  of  the 
ground,  though  the  fpring  be  20  fathom  deep. 

In  Baku  they  have  little  or  no  other  fewel  to  burn  befides  naphtha , 
but  it  mud  be  mixed  with  earth  or  aides  to  make  it  fit  for  ufe.  The 
fire  it  makes  is  only  good  to  boil  with ;  and  this  inconveniency  attends 
it,  that  all  their  food  fo  boiled  fmells  and  tades  of  naphtha.  For  baking 
and  reading  they  make  ufe  of  ahrotanum ,  abfynthium ,  and  fuch-like  \ 
but  in  general  naphtha  is  their  fire. 


CHAP.  IV. 

M  A  G  N  E  T  I  C  K  S. 

Magnetical  TV  /f  R  Knight ,  of  Magd.  Coll,  in  Oxford ,  being  introduced  to  a 

Experiments,  J  VJ[  meeting  of  the  R.  S.  produced,  before  the  gentlemen  there 
Jhe<wn  before  prefen  t,  feveral  eurious  artificial  magnets  contrived  by  himfelf ;  fome 

Mr  Gowin^  confided  of-  plain  bars  of  deel  naked,  and  other  of  bars  or 

Knight,  on  blocks  °f  fanae  fubdance,  armed  with  iron  after  the  common  man- 
Thurfday,  ner  of  natural  loaddones :  but,  as  he  was  apprehenfive  the  trials  he  had 
Nov.  15.  before  made  of  the  weights  thefe  magnets  were  reflectively  capable  of 
744-  AW  lifting,  could  hardly  be  repeated  with  diffident  exaCtnefs  and  advantage 
474  kd°re  fo  large  a  company,  he  deli  red  to  refer  himfelt,  for  thofe  par* 
161.  JuneSc.  ticulars>  to  what  the  Pref.  had  feen  at  his  lodgings  on  the  7th,  and 
J744.  1 3th  of  the  fame  month. 

Whereupon  the  Pfefident  acquainted  the  company,,  that  he  had  lately 
been  feveral  times  at  Mr  Knight* s  lodgings,  where  he  had  feen  many 
•experiments  made  with  his  artificial  magnets  •,  and  that,,  particularly- an 
the  days  above-mentioned,  he  had  been  prefect,  and  had  taken  minutes 
of  the  following  trials  then  made  by  that  gentleman  ^  by  which  ic.ap- 
peared,  that, 
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A  fmall  eight-cornered  bar  of  fteel,  of  the  length  of  3  inches,  and 
almoft  and  of  the  weight  of  about  4  an  ounce  Troy,  lifted  by  one  of 
it’s  ends  about  1  j  of  the  fame  ounces. 

That  anothe  r  plain  bar  of  fteel  of  a  parallelepiped  form,  of  the  length 
of  5  inches  4*4,  the  breadth  of  44,  and  the  thicknefs  of  ^  of  an  inch, 
weighing  2  ounces  8  3-  pennyweight,  lifted,  in  like  manner,  by  one  of  it’s 
ends  20  ‘Troy  ounces.  '  ,/;•* 

That  a  fteel  bar,  almoft  of  the  fame  form  as  the  laft,  but  only  4 
inches  in  length,  capped  or  armed  with  iron  at  each  end,  cramped  with 
filver,  and  weighing  all  together  one  ounce  14  pennyweight,  lifted  by 
the  feet  of  the  armour  full  4  pounds  Troy . 

That  a  fingle  block  of  fteel  of  a  parallelopiped  form,  almoft  4  inches 
long,  1  inch  To  in  height,  and  44  of  an  inch  in  thicknefs,  armed  with 
iron,  cramped  with  brals,  fufpended  by  a  ring  of  the  fame,  and  weigh¬ 
ing  all  together  14  ounces  1  pennyweight,  lifted  by  the  feet  of  the  ar¬ 
mour  14  pounds  2  4  ounces  Troy  weight. 

That  a  compound  artificial  magnet  was  alfo  tried,  confiding  of  12, 
bars  of  fteel  armed  ;  and  that  it  was  found  to  lift  by  the  feet  of  the  ar¬ 
mour  as  the  laft,  23  Troy  pounds,  2  4  ounces. 

The  1 2  bars,  compofing  this  laft  magnet,  were  each  a  little  more 
than  4  inches  long,  -rV  of  an  inch  in  breadth,  and  of  the  fame  in 
depth,  weighing  one  with  another  about  25  pennyweight  each.  They 
were  all  placed  one  upon  another,  fo  as  to  make  together  one  parallelo¬ 
piped  body,  of  the  common  length  and  breadth  of  the  feveral  bars,  but 
of  the  height  of  near  2  inches,  being  the  fum  of  the  refpeeftive  thick- 
nefies  of  all  the  bars  taken  together  :  and  this  parallelopiped  body,  be¬ 
ing  cramped  with  brafs,  and  fitted  with  an  handle  of  the  fame  metal, 
was  armed  at  the  2  ends  that  were  made  up  of  the  common  extremities 
of  all  the  bars,  with  2  fubftantial  pieces  of  iron,  after  the  common  man¬ 
ner  of  arming  natural  loadftones,  the  whole  frame  weighing  together 
about  20  Troy  ounces.  v  :  -  . 

Belides  thefe,  the  Prefident  made  alfo  the  following  report  of  fome 
trials  he  had  feen  made  at  the  fame  time  of  the  effe&s  of  an  art  Mr 
Knight  is  mailer  of,  by  which  he  can  improve  or  increafe  the  lifting 
powers  of  natural  loadftones. 

He  carried  with  him,  on  JVedn.  Nov.  7.  a  fmall  armed  loadftone  be** 
longing  to  an  acquaintance,  which  weighed,  with  it’s  armour,  7  penny¬ 
weight  14  grains ;  but  being  reputed  but  of  an  ungenerous  nature* 
took  up,  and  with  fome  difficulty,  barely  2  ounces.  Mr  Knight  took 
it  into  his  ftudy,  and,  returning  it  in  about  a  minute,  it  then  took  up 
better  than  4  ounces  with  eafe  :  but,  upon  his  faying,  it  would  ftill  gain 
fome  more  ftrength,  by  remaining  with  him  fome  time,  it  was  left  till 
the  13th,  when  it  took  up  diftinclly,  with  the  fame  apparatus  as  be¬ 
fore,  6  ounces  18  penny  weights  and  3  grains  *,  fmee  which  time  it  has 
aifo  feveral  times  been  found  to  lift  nearly  the  fame  quantity. 

•  •  '  Mr  Knight 
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Mr Knight  Further,  at  the  fame  time,  fhewed  the  Prefident  the  fol¬ 
lowing  inltances  of  his  ability  to  invert  or  change  the  diredion  of  the 
poles  in  natural  loadftones. 

Such  a  ftone  belonging  to  Mr  Fr.  Haukjbee ,  weighing  about  5  ounces 
and  14  pennyweights,  of  an  irregular  cylindrical  form,  with  2  of  the 
fides  fomewhat  flatted,  upon  which  armour  had  formerly  been  applied, 
had  the  direction  of  it’s  polarity  from  one  of  thefe  flatted  fides  to  the 
other,  notwithftanding  the  ftone  had  a  diftind  grain  running  at  right 
angles  to  that  diredion.  It  was  tried  and  obferved,  that  one  of  thefe 
flatted  Tides  ftrongly  attraded  the  N.  end,  and  repelled  the  S.  and  that 
the  other  attraded  the  S.  and  repelled  the  N.  end  of  the  magnetic 
needle.  The  end  of  the  ftone,  attrading  the  S.  end  of  the  needle,  was 
then  marked,  by  the  rubbing  of  a  piece  of  filver  upon  it,  as  upon  a 
touchftone :  after  which  Mr  Knight  carried  the  ftone  into  his  ftudy  \ 
and,  reproducing  it  in  about  a  minute,  fhewed,  that  the  poles  were 
then  diredly  inverted  *,  and  that  the  fame  end,  which  before  attraded 
the  S.  end  of  the  needle,  now  attraded  the  N.  and  repelled  the  S.  and 
vice  verjd. 

After  this,  Mr  Knight ,  again  taking  the  ftone,  brought  it  back  in  as 
fhort  a  time  as  before,  with  the  diredion  of  it’s  polarity  turned  at  right 
angles  to  it’s  former  diredion,  and  into  the  diredion  of  the  natural 
grain  of  the  ftone,  the  poles  now  lying  in  the  flat  ends  of  the  cylinder  ; 
one  of  which,  being  the  fmoother  end,  attraded  the  S.  end  of  the  needle, 
whilft  the  other,  which  was  of  a  rougher  texture,  attraded  the  N.  end, 
and  repelled  the  S.  end  of  the  fame  :  when  it  was  alfo  obferved,  that 
the  polarity  appeared  ftronger  in  this  cafe,  than  either  of  the  former. 

Laftly,  Mr  Knight,  in  about  the  fame  time,  inverted  this  laft  direc¬ 
tion  of  the  poles,  keeping  it  ftill  parallel  to  the  axis  of  the  cylinder,  but 
caufing  the  fmcoth  end  of  the  ftone  to  attrad  the  N.  end  of  the  mag¬ 
netic  needle,  and  the  rough  end  to  attrad  the  S.  and  repel  the  N.  end 
of  the  fame  needle. 

After  this  report,  Mr  Knight  proceeded  to  fhew,  at  the  meeting, 
fame  of  the  fame  artificial  magnets  therein  mentioned  ;  and  it  was 
found,  that  the  compound  magnet,  confifting  of  12  fteel-bars,  which 
had,  in  the  experiment  made  before  the  Prefident,  lifted  23  pounds  2-b¬ 
ounces  Troy  weight,  did  here,  under  all  the  inconveniencies  and  difad- 
vantages  of  a  crowded  room,  ftill  lift  a  weight  amounting  to  21  pounds 
and  1 1  of  the  fame  ounces. 

It  was  alfb  found,  that  the  Angle  armed  block  of  fteel,  which  had 
before  lifted  14  pounds  and  2  ounces,  did  here,  under  the  fame  difad- 
advantages  as  the  former,  lift  13  pounds  and  7  ounces  of  like  Troy 
weight. 

And,  daftly,  Mr  Knight  produced  to  the  company  the  above-men¬ 
tioned  natural  loadftone  belonging  to  Mr  Haukjbee ,  but  with  the  direc¬ 
tion  of  it’s  polarity  again  altered  from  what  it  was  when  it  wTas  laft  feen 
by  the  Prefident.  * 
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P.  S.  Since  the  artificial  magnets  mentioned  in  the  foregoing  paper, 

Mr  Knight  has  caufed  fome  others  to  be  made  of  a  Idler  fize,  but 
of  a  very  great  lifting  power  :  and  one  of  thefe,  weighing  without 
it5s  armour  juft  an  ounce,  and  with  the  armour,  cramps,  and  rings, 
i  ounce  17  penny  weights,  lifted,  before.the  Prefident  of  the  Society  ^ 
on  Friday  July  27,  1745.  6  pounds  and  10  ounces  Troy  weight. 

This  magnet  confifted  of  3  plates  of  fteel,  each  2  inches  long,  T~&  of 
an  inch  in  breadth,  and  not  above  of  an  inch  in  thicknefs  : 
they  were  laid  fiat  upon  each  other,  and  fcrewed  together  by  2 
fmall  brafs  fcrews  going  through  the  3  plates.  After  which,  the 
little  parallelopiped  block  fo  made  up,  was  armed  with  iron  at  the 
two  ends,  cramped  together  with  filver,  and  fitted  with  a  double 
ring  of  the  fame  metal,  for  the  convenient  holding  of  it. 


II.  1.  Being  on  Wed.  Feb .  11.  at  the  houfe  of  Mr  Knight ,  I  did  A  colleen  on 
there  in  company  with  Will.  Jones ,  Efq;  fee  the  following  experiments  ;  ma2nec- 
which  Mr  Knight  was  defirous  I  fhould,  as  on  this  day,  report  to  the  ! TkaudlT+he 
Society  :  before  whom  he  is  alfo  now  prepared  to  exhibit  the  fame,  as  r  s.  bv 
v/ell  as  the  circumftances  of  the  place  and  the  number  of  the  company  Gowirfi 
will  allow.  ,  Knight,  M.B. 

He  firft  produced  two  almoft  equal  bars  of  hardened  fteel,  to  which  l<‘  k;  S'  ln 
he  had  communicated  a  ftrong  magnetic  virtue.  Thefe  bars  were  near-  Is,/,  p. 
ly  fquare,  each  being  of  the  length  of  about  15  inches  and  of  the  656.  oa.&c. 
breadth  and  thicknefs  of  a  little  more  than  4  an  inch  :  one  of  thefe  bars  I747*  Read 
weighed  2  pounds  and  6  penny  weight  Troy,  the  other  4  pennyweight 
lefs  than  2  pounds ;  and  either  of  them  readily  lifted  with  one  of  it’s  ^account  of 
ends  better  than  3  ~  pounds.  /ome  magnet. 

Thefe  bars  were  then  laid  down  on  a  table,  fo  as  to  be  nearly  in  one  Exp  exhibited 
and  the  fame  ftrait  line,  the  N.  pole  of  the  one  being  next  to  the  S.  before  the  K. S. 
pole  of  the  other,  and  at  the  diftance  of  about  an  inch  from  it :  that  is  °" 
to  fay,  that  the  N.  poles  of  both  bars  were  pointed  the  fame  way,  but  which  the  J 
without  any  regard  to  the  pofition  of  the  natural  meridian.  \  Prefident,  who 

Mr  Knight  then  produced  a  piece  of  natural  magnet,  which  was  one  had  before  feen 
of  the  fame  he  had  formerly  made  ufe  of,  in  fome  experiments  he  had 
before  fhewed  to  the  Royal  Society .  This  piece  was  in  length  an  inch  more  delibera- 
and  -At,  in  breadth  -G,  and  in  thicknefs  about  To  of  an  inch  at  a  me-  tion  on  the 
dium,  being  confiderably  thicker  at  the  one  end  than  at  the  other.  cwas 

This  piece  of  magnet  was  then  applied,  fo  as  to  lie  between  the  2  Pleafed*° 
firft  mentioned  bars,  with  it’s  thin  end  clofe  to  the  N.  pole  of  one  of 
them,  and  it’s  thick  end  clofe  to  the  S.  pole  of  the  other.  After  it  had 
lain  in  this  pofition  a  few  moments,  it  was  taken  out,  and  upon  pre- 
fenting  it  to  the  magnetic  needle  of  a  fmall  compafs-box,  it  was  obfer- 
.  ferved  that  it’s  thinner  end,  the  fame  which  had  juft  been  contiguous  to 
the  N.  pole  of  one  of  the  bars,  attra&ed  the  N.  end  of  the  needle  j  and 
that  the  thicker  end,  the  fame  which  had  been  contiguous  to  the  S.  pole 
of  the  other  bar,  attracted  the  S.  end  of  the  fame  needle. 
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This  fame  piece  of  (tone  was  then  again  put  in  between  the  bars,  but 
in  a  contrary  politico  *  the  thicker  end  now  lying  next  to  the  N.  pole 
of  one  of  the  bars,  and  the  thinner  end  next  to  the  S.  pole  of  the  other. 
Alter  a  few  moments  it  was  again  taken  out,  and  prefented  as  before  to 
the  compafs-box:  when  it  was  found  that  the  thin  end  now  attracted 
the  S.  end  of  the  magnetic  needle,  and  that  the  thicker  end  attracted 
the  N.  end  of  the  fame. 

The  piece  of  flone  was  then  again  placed  between  the  bars  as  at  the 
firit,  and  being  again  taken  out  and  prefented  to  the  compafs-box  :  the 
thin  end  was  again  found  as  at  the  firft  to  draw  the  N.  end,  and  the 
thick  end  to  draw  the  S.  end  of  the  needle. 

This  fame  piece  of  magnet  was  then  again  placed  between  the  bars, 
but  in  a  pofition  at  right  angles  to  both  the  former,  one  of  it’s  fides 
being  now  contiguous  to  the  N.  pole  of  one  of  the  bars,  and  it’s  other 
fide  to  the  S.  pole  of  the  other.  After  which  being  again  in  a  few 
moments  taken  out,  and  prefented  to  the  compafs-box  as  before  •,  it  was 
found  that  the  fide  which  had  been  in  contact  with  the  N.  pole  of  one 
of  the  bars,  did  attradf  the  N.  end  of  the  needle,  and  that  the  other  fide 
which  had  been  in  contadl  with  the  S.  pole  of  the  other  bar,  did  attracti; 
the  S.  end  of  the  fame  needle  :  whilft  the  two  ends  of  the  ftone  in  which 
the  polarity  was  before  obferved,  were  now  found  to  be  indifferent  to 
either  end  of  the  needle  ;  fo  that  the  line  of  direction  of  the  poles  in  the 
ffone  now  Jay  at  right  angles  to  the  pofition  in  which  it  was  lituated  in 
the  former  experiments. 

Mr  Knight  then  produced  2  fteel  needles,  of  the  fame  fort  as  thofe 
which  are  ufually  fixed  to  the  cards  of  fea-compaffes.  Thefe  needles 
were  of  the  length  of  5  inches  and  ,  and  weighed  feveraily  with  their 
caps  7  pennyweight  8,  and  7  pennyweight  9  grains;  one  of  thefe  was 
tempered  and  of  a  blue  colour,  and  the  other  was  quite  hard.  He  alio 
produced  two  iron  weights,  feveraily  weighing  14  pennyweight  22 
grains,  and  15  pennyweight  7  grains,  both  nearly  of  a  cylindrical  form, 
but  with  one  of  the  .ends  rounded  off. 

The  2  large  bars  were  then  placed  in  a  line,  as  in  the  former  experi¬ 
ments,  but  with  their  ends  fo  near  together,  as  only  to  admit  of  the 
cap  of  one  of  the  needles  between  them. 

The  tempered  needle  was  then  placed  fiat  upon  the  bars,  fo  that' 
nearly  one  half  of  it  refted  upon  one  bar,  and  the  other  half  upon  the 
other,  the  cap  lying  between  the  two.  The  needle  was  preffed  clofe 
to  the  bars  in  this  pofition,  after  which  the  bars  were  drawn  away, 
both  at  the  fame  time-contrary  wife,  till  they  were  clear  of  the  needle  ; 
and  this  operation  was  repeated  3  or  4  times  :  after  which  that  end  of 
the  needle  which  had  refled  upon  the  N.  part  of  one  of  the  bars,  was 
found  ffrongly  to  attract  the  N.  end  of  the  needle  in  the  compafs-box  ; 
and  the  other  end  which  had  refted  upon  the  S.  part  of  the  other  bar, 
was  found  to  attracti;  in  like  manner  the  S.  end  of  the  fame  needle  in  the 
box.  The  power  of  attradion  alfo  acquired  by  this  needle  appeared  to 
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be  very  confide'rable,  it  lifting  eafily  with  either  of  k*s  ends,  the  fwo 
iron  weights  abovementioned,  when  cemented  the  one  to  the  other  with 
wax,  and  weighing  together  i  ounce  10  pennyweights  5  grains. 

The  hard  needle  was  then  applied  to  the  bars  like  the  other  and  with 
the  very  fame  fuccefs,  it  lifted  alfo,  as  the  other  had  done,  both  the 
weights  together. 

The  two  needles  were  then  themfelves  applied  to  each  other*  firft  the 
N.  half  of  the  one,  in  a  contrary  direction,,  to  the  N#  half  of  the 
other  ;  and  then  the  S.  half  of  the  find,  in  a  like  contrary  direction  to 
the  S  half  of  the  lad  ;  and  from  thefe  feveral  positions,  they  were  feve- 
rally  drawn  till  they  were  clear  of  each  other,  and  this  feveral  times 
fucceffively  :  after  which  operation  it  was  found  that  the  tempered 
needle  had  loft  fo  far  it’s  virtue,  that  it’s  N.  end  had  hardly  any  effedt 
upon  the  needle  in  the  box  ;  that  it’s  S.  end  even  began  to  attrad  the 
contrary  end  of  the  needle  from  what  it  did  before,  and  that  it  was  no 
longer  able  to  lift  at  either  of  it’s  ends  any  fenfible  weight. 

But  as  to  the  hard  needle,  that  ftill  retained  a  considerable  (hare  of 
it’s  former  virtue  ;  it’s  ends  ftill  ftrongly  drawing  the  fame  ends  of  the 
needle  in  the  compafs  box  as  they  drew  before,  and  either  of  them  lift¬ 
ing  with  eafe  the  heavier  of  the  two  above-mentioned  weights. 

Mr  Knight  then  produced  one  of  it’s  common  fmall  magnetic  bars  \ 
the  which  being  applied  to  the  forementioned  large  bars,  in  the  fame 
manner  as  the  needles  had  been  applied  to  the  fame,  but  in  a  pofition 
contrary  to  that  of  it’s  prefent  polarity,  it  had  it’s  poles  thereby  coun- 
terchanged  or  inverted,  and  was  found  to  lift  at  that  which  was  now 
become  it’s  northern  end,  the  weight  of  6  ounces  8  pennyweight  and  5 
grains. 

He  laftly  produced  one  of  his  large  artificial  armed  magnets,  com- 
pofed  of  feveral  thin  plates  of  fteel  cramped  together,  with  which  he 
acquainted  us  he  had  fome  time  before  lifted  36  pounds,  and  with  which 
lie  did  now  actually  lift  before  us  3 1  pounds  9  ounces  and  three  fourths. 

The  tempered  needle  fpoken  or  above,  and  which  had  nearly  loft  all 
it’s  virtue,  had  the  fame  again  reftored  in  great  meafure,  upon  being 
touched  in  the  common  way,  on  the  armed  poles  of  this  artificial  mag¬ 
net  ;  after  which  it  difeovered  a  ftrong  verticity,  and  was  able  to  lift  at 
one  of  it’s  ends,  the  heavier  of  the  2  abovementioned  weights,  that  is 
to  fay  fomewhat  more  than  three  quarters  of  an  ounce. 

The  hard  needle  which  ftill  retained,  as  has  been  obferved,  a  confide¬ 
rable  part  of  the  virtue  it  had  acquired  by  the  touch  of  the  large  fteel 
bars,  was  laftly  touched  alfo  in  a  contrary  fenfe,  upon  the  armed  poles 
of  this  artificial  magnet ;  whereby  it  not  only  loft  the  polarity  yet  re¬ 
maining,  but  acquired  a  new  one  the  other  way,  it  would  not  however 
after  this  laft  touch  lift  more  than  9  pennyweight. 

This  is  the  true  fubftance  of  the  minutes  I  took,  when  thefe  experi¬ 
ments  were  made,  and  which  I  prefume  will  now  be  verified  by  thofe 
Mr  Knight  is  here  prepared  to  fhew. 

4  S  2 
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After  the  reading  of  this  report,  Mr  Knight  did  accordingly  produce 
before  the  Society  the  two  large  bars  and  all  the  other  particulars  therein 
mentioned,  with  which  he.  publickly  repeated  all  the  fame  experiments  j 
which  notwithftanding  the  difad vantagious  circumflances  of  the  place, 
fucceeded  perfectly  in  every  particular,  and  to  the  entire  fatisfa&ion  of 
all  the  company. 

It  was  then  further  propofed,  that  the  tempered  needle,  having  it’s 
virtue  again  deftroyed,  fhould  be  touched  upon  the  fine  armed  terella 
belonging  to  the  Society  which  was  the  noble  prefent  of  their  late  wor¬ 
thy  member  the  R.  Hon.  James  E.  of  Ahercorn^  and  is  efteemed  one  of 
the  beft  in  England ,  and  is  faid  to  have  lifted  in  his  Lordfhip’s  hands 
upwards  of  40  pounds :  the  fame  was  immediately  brought,  and  the 
needle  being  touched  therewith,  was  found  to  have  acquired  a  itrong 
polarity,  and  to  lift  about  the  fame  weight,  as  when  it  was  before  touch¬ 
ed  upon  by  Mr  Knight9 s  large  armed  artificial  magnet  ;  that  is  to  fay, 
about  15  pennyweight. 

An  account  of  2.  The  apparatus  for  touching  of  needles,  which  I  fometime  fince 
feme  new  Exp.  pac|  tpe  honour  to  fhew  before  the  R  S.  was  as  perfedi  as  I  could  have 
w^ec^>  as  far  as  relates  to  the  intended  ufe  of  it :  but  the  manner  in 
Magnets ;  by  which  the  two  bars  were  difpofed  in  their  cafes  made  the  length  of  them 
the  fame.  '  fomething  incommodious-,  efpecially  in  thofe  of  the  largeft  fize.  This 
Ibid.  p.  662.  made  me  defircus  of  trying  if  fome  method  could  not  be  found  out  of 
Read \u\y  2..  placing  the  bars  parallel  to  each  other  without  danger  of  weakening  their 
force,  by  which  means  the  cafes  would  be  reduced  to  half  their  length. 

I  remembered  that  fome  years  ago,  I  had  tried  fome  experiments  to 
this  purpofe,  by  placing  fome  bars  parallel  and  in  contadt,  but  fo  that 
their  poles  were  turned  different  ways  :  in  which  pofition  I  found  the 
virtue  of  fome  of  them  remained  pretty  entire,  but  that  others  were 
weakened  thereby.  I  imagined  the  reafon  of  their  lofing  their  force 
was  this  ♦,  that  the  magnetic  virtue  was  by  degrees  habituated  to  pals 
out  of  the  fide  of  one  bar  into  that  of  the  other  in  contadt  with  it,  and 
thereby  was  hindered  from  arriving  at  the  ends  in  it’s  full  vigour.  The 
reafon  why  fome  fuffered  more  than  others  was  doubtlefs  to  be  aferihed 
to  their  difference  in  temper.  I  repeated  the  experiment  about  two 
months  ago,  with  a  little  alteration.  I  placed  the  bars  parallel  with  their 
poles  in  an  alternate  pofition,  as  before,  but  not  in  contabt,  having  kept 
them  at  the  diftance  of  about  4  of  an  inch.  Then  I  applied  to  their  ends 
two  pieces  of  foft  iron.  Each  piece  was  laid  acrofs  from  the  N.  end  of 
one  bar  to  the  S.  of  the  other,  in  the  fame  manner  as  the  lifter  is  ap¬ 
plied  to  the  feet  of  an  armed  loadftone.  The  intent  of  this  was  to  draw 
the  magnetic  virtue  thereby  down  to  the  ends  of  the  bars,  and  to  con¬ 
vey  it  through  the  pieces  of  iron  from  one  to  the  other.  In  this  con¬ 
dition  I  let  them  lie  for  about  a  month,  and  then  tried  if  they  would 
lift  the  fame  weight  as  before,  which  I  found  they  did,  and  I  thought 
with  more  vigour.  After  this  I  repeated  the  experiment  with  other 
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bars  of  various  fizes,  and  with  the  fame  fuccefs :  I  have  therefore  now 
ventured  to  fit  them  up  in  cafes  in  the  manner  juft  de  fen  bed* 

The  fuccefs  of  this  experiment  had  led  me  to  another  improvement : 

I  provided  a  cafe  of  brafs  that  would  juft  contain  two  bars,  fuch  as  are 
fold  for  4-  a  guinea.  At  one  end  of  the  cafe  were  fixed  two  feet  of  foft  iron,  , 
like  thole  of  an  armed  ioadftone,  the  upper  furface  of  which  was  within 
the  cafe  in  contact  with  the  ends  of  the  two  bars :  which  being  parallel 
to  each  other,  and  their  poles  in  an  alternate  pofition,  the  N.  end  of  one 
bar  will  be  in  contad  with  one  of  the  feet,  and  the  S.  end  of  the  other 
bar  will  be  in  like  manner  applied  to  the  furface  of  the  other  foot.  Upon 
fitting  a  lifter  to  this  new  kind  of  armour,  I  found  I  was  able  to  fup- 
port  a  weight  of  about  6  pounds  :  the  bars  are  kept  afunder  at  the  di- 
ftance  of  about  tL  of  an  inch,  by  a  flip  of  wood,  which  Aides  in  betwixt 
them. 

An  inftrument  thus  conftructed  feems  capable  of  anfwering  all  the 
purpofes  for  which  loadftones  are  ufed  ;  for  when  the  bars  are  taken  out 
of  the  cafe,  they  are  fit  for  touching  needles,  or  other  magnetical  ufes, 
which  may  require  Angle  bars  •,  when  in  the  cafe,,  the  whole  together 
becomes  an  armed  magnet,  able  to  lift  a  confiderable  weight.  And  if 
we  want  to  feparate  iron  filings  from  thofe  of  other  metals,  the  feet  and 
all  the  lower  part  of  the  cafe  will  take  them  up  in  great  plenty,  and  by 
drawing  the  bars  a  little  way  out  of  the  cafe  the  filings  will  fall  off. 

.ft  *  , 

3.  The  caufe  of  the  furprizing  phenomena  of  the  load-fione  has  Some  further 
hitherto  efcaped  our  knowledge,  though  diligently  inquired  after  by  fff 

men  of  abilities.  Such  a  difeovery  is  not  to  be  made  without  long  phenomena 
experience,  and  a  great  variety  of  fads :  and  the  nature  of  the  fubjed  oPMagnetifm 
is  fuch,  that  the  more  fads  we  are  acquainted  with,  the  more  we  find  by  the  fame. 
ourfelves  perplexed.  The  conclufions  we  draw  from  fome  experiments 
are  feemingly  contra'dided  by  others  :  and  yet  thefe  feeming  contra-  ’  / 

didions  are  oft-times  very  reconcileable  upon  further  experience.  7 
If  what  i  am  about  to  lay  before  the  Society  will  in  any -wife  contribute 
to  remove  thefe  difficulties,  I  am  in  hopes  it  will  not  be  unacceptable, 
though  I  ffiould  not  fo  properly  explain  the  nature  of  the  caufe,  as  the 
manner  in  which  it  ads.  Many  of  thefe  experiments  are  not  alto¬ 
gether  new,  but  have  not  been  fo  much  attended  to  as  they  feem  to 
deferve.  .  ;.(  . 

fhe  magnetic  matter  of  a  load-fto?ie  moves  in  a  ftream  from  one  pole  to  the  Prep.  I. 
other  internally ,  and  is  then  carried  hack  in  curve  lines  externally ,  till 
it  arrives  again  at  the  pole  where  it  firft  entredy  to  he  again  admitted . 

If  we  lay  a  magnetical  body  under  a  piece  of  paper  or  glafs  that  is  E»p.  L 
ftrewed  over  with  fteel  filings  or  magnetical  fand,  and  by  ftriking  the 
table  put  the  filings  in  motion,  they  will  readily  difpofe  themfelves 
in  fuch  a  manner  as  to  reprefent,  with  great  exadnefs,  the  courfe  of  the 
magnetic  matter.  Steel  rendered  magnetical  is  beft  for  this  purpofe, 
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bccafilfe  it  is1  of  a  more  uniform  texture,  than  load- (tones,  and  will 
on  that  account  exhibit  a  more  regular  appearance.  By  this  exp.  the 
curVe  lines  in  which  the  magnet'ical  matter  returns  back  to  the  pole 
where  it  firft  entered,  are  accurately  exprefifed  by  the  arrangement  of 
the  filings.  The  larged  curves  are  fuch  as  take  their  rife  from  one 
polar  furface,  and  are  extended  to  the  other  ;  being  larger  in  pro¬ 
portion  as  they  arife  nearer  the  axis  or  centre  of  the  polar  furface. 
Thofe  curves  Which  arife  from  the  fides  of  a  magneticai  body,  are  always 
interior  to  thofe  which  arife  ft 6m  the  polar  furface  ;  and  are  lefs  and 
lefs  in  proportion  to  their  diftafice  from  the  ends.  If  any  one  fbould 
doubt,  whether  the  magneticai  matter,  which  thus  difpoles  the  filings 
is'  really  moving  back  in  a  direction  contrary  to  that  with  which  it  paffes 
through  the  rn'agnetica!  body  *,  let  him  try  it  in  different  parts  with  a 
fmall  com  pais  needle,  and  the  fad  will  appear  beyond  difpute. 

The  larger  the  diftance  is  from  pole  to  pole  in  different  magnets, 
the  larger  will  thefe  curves  be.  This  appears  from  examining  magnets 
of  different  lengths.  And  this  is  the  reafon  why  in  the  fame  magnet 
the  curves  are  lefs  in  proportion  to  their  greater  difiance  from  the  ends 
of  the  bars.  For  the  poles  from  whence  thefe  curves  arife  are  pro¬ 
portion  ably  nearer  each  other. 

If  the  S.  pole  of  one  magnet  be  oppofed  to  the  N.  of  another,  moft 
of  the  magnetic  matter  is  carried  diredly  Out  of  one  into  the  other: 
and  does  not  return  back  in  curve  lines  till  after  having  paffed  through 
both  magnets.  It  appears  from  the  arrangement  of  the  filings  that  tr.e 
magnetic  matter  proceeding  from  the  polar  furface,  does  not  now  di¬ 
verge  from  the  axis  as  before,  but  runs  more  in  ftreight  lines  till  it 
arrives  at  the  polar  furface  of  the  other  magnet.  The  curves  arifing 
from  the  fides,  which  before  were  bent  towards  the  oppoflte  end  of 
the  fame  magnet,  are  many  of  them  now  bent  the  contrary  way  towards 
the  cOrrefponding  fides  of  the  other  magnet.  Thofe  which  are  not 
bent  the  contrary  way,  are  fuch  as  are  too  remote  from  the  Oppofed 
pole  of  the  other  magnet  to  be  influenced  thereby  j  and  therefore  con¬ 
tinue  their  natural  Courfe. 

Whilft  the  bars  are  in  the  politiori  of  the  iaft  experiment,  If  a  fmall 
load-fiorie  be  placed  in  the  fitearti  running  from  One  to  the  other  in 
any  pofition  whatfoever,  the  fiream  Will  pafs  through  the  ftone  :  which 
being  again  removed,  will  be  found  to  have  a  polarity  exa&ly  in  the 
direfriori  of  that  fiream. 

If  the  N.  or  S.  poles  of  two  magnets  be  oppofed  to  each  other,  the 
filings  will  exhibit  the  appearance  of  two  ftreams  meeting  *  and  the 
curves  of  each  will  all  be  turned  towards  the  oppoflte  pole  of  the  fame 
magnets.  The  appearance  is  altogether  the  fame,  whether  two  N.  or 
two  S.  poles  be  oppofed  to  each  other.  So  that  it  is  not  to  be  deter¬ 
mined  from  any  of  thefe  experiments  at  which  of  the  poles  the  magnetic 
fiream  enters.  As  we  have  fomC  reafon  to  think  it  enters  at  the  N.  pole, 
wt  may  fuppofe  that  the  cafe,  without  danger  of  error  9  provided  We 
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biaild  nothing  upon  the  fuppofition,  but  what  would  hold  good  ( mu¬ 
tatis  mutandis)  if  the  contrary  fhould  be  true.  This  being  1  up  poled, 
when  the  S.  poles  are  oppofite,  the  two  ft  reams  coming  out  at  them 
are  directly  contrary,  whereby  the  magnetic  matter  is  accumulated, 
and  therefore  diverges  fo  much  the  falter  to  return  back  to  the  N. 
poles.  When  the  N.  poles  are  oppofed  to  each  other,  the  ftream  s  of 
magnetic  matter  returning  from  the  S.  poles  are  directly  contrary  ; 
and  by  crouding  at  once  towards  each  polar  furface  are  accumulated 
betwixt  them,  and  converge  towards  them  fo  much  the  falter. 

Thefe  5  experiments  feem  fuffi  cient  to  eftablifh  the  truth  of  the 
propofition  $  many  more  might  be  produced  to  the  tame  purpofe. 

The  immediate  caufe,  why  two  or  more  magnetical  bodies  attratt  each  Prop. 
other  *  is  the  flm  of  one  and  the  fame  ftream.  of  magnetical  matter 
through  them . 

It  appeared  in  the  third  experiment,  that  when  the  S.  pole  of  one  Exp.  Vli 
magnet  was  oppofed  to  the  N.  of  another,  a  ftream  of  magnetic  matter 
was  carried  from  one  to  the  other,  and  did  not  return  back  to  the  pole 
where  it  firft  entered,  till  after  having  palled  through  both  bars  ;  and  it 
is  needlefs  to  obferve,  that  two  bars  in  thispofition  are  in  a  ftate  of  attrac¬ 
tion.  The  fifth  experiment  fhewed,  that  when  the  two  S.  or  N.  poles 
were  oppofed,  there  was  no  ftream  common  to  both.  Now  it  is  well 
known,  that  magnetical  bodies  in  this  fituation  are  fo  far  from  attract¬ 
ing,  that  they  ftrongly  repel  each  other.  If  the  third  experiment  be 
repeated,  with  the  magnets  placed  at  different  diftances  from  each 
other,  we  fhall  find  that  more  of  the  magnetical  matter  will  pafs  from 
one  polar  furface  to  the  other,  in  proportion  as  the  diftance  betwixt  is 
lefs.  The  attradtion  is  therefore  greater  as  the  diftances  diminifh.  And 
at  diftances  where  none  of  the  magnetic  ftream  paffes  from  one  magnet 
to  the  other,  there  is  no  fign  of  attraction.  So  that  this  caufe  is  not  only 
co-exiftent  with  the  effect,  but  alfo  proportionable  thereto. 

If  a  piece  of  foft  iron  which  has,  no  fixed  magnetifm  is  any  where  pxp.  yii. 
placed  in  the  magnetical  ftrearn,  it  will  be  in  a  ftate  of  attraction  whilft 
it  remains  an  that  ftream,  and  no  longer. 

A  ball  of  foft  iron  i,n  contact  with  the  pole  of  a  magnet  will  attradf  E*p>  \air.. 
a  fccond  ball,  and  that  a  third,  and  fo  on,  till  the  ftream  becomes  toa 
weak  to  produce  an  attraction  fufficient  to  fupport  a  greater  weight. 

Having  hung  a  number  of  balls  to  each  other,  by  applying  the  firft  ExP' 
to  the  N.  pole  of  a  magnet,  upon  prefenting  the  S.  of  another  magnet 
to  one  of  the  middle""  bails ;  all  thofe  below  it  will  thereby  be  de¬ 
prived  of  the  magnetic  ftream,  and  anftantly  lofing  their  power  of  at¬ 
traction  fall  afunder  :  the  ball,  to  which  the  magnet  was  applied,  will  be 
attracted  by  it,  and  all  the  others  .will  ftill  remain  fufpended.  But  if 
theN.  end  of  a  magnet  be  prefaced,  ,thea  the  kail  £o  which  it  is  ap¬ 
plied  will  .alfo  drop.. 
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Exp.  X.  In  a  magnet  unarmed  the  magnetic  ftream  is  carried  back  on  all  Tides 

in  curve  lines  to  the  contrary  pole,  as  was  Teen  in  Exp.  1.  but  when  ar¬ 
mour  is  applied  to  each  pole,  the  magnetic  matter  is  thereby  condu¬ 
ced  to  the  feet  of  the  armour  *,  and  a  litter  being  thusappiyed  to  the  feet, 
the  whole  ftream  coming  out  at  one  pole  is  carried  back  through  it  to  the 
other  :  by  which  means  the  lifter  is  made  to  adhere  to, the  feet  of  the 
•  armour  with  very  great  force.  When  the  lifter  is  thus  in  contaC, 
the  magnet  feems  externally  to  have  loft  the  greateft  part  of  it’s  force  ; 
though  in  reality  it  never  aCed  with  more.  If  inftead  of  the  lifter  we 
fufpend  a  number  of  iron  balls  in  contaC,  they  will  adhere  together, 
and  hang  like  a  bracelet  betwixt  the  two  feet;  the  returning  ftream 
pafting  now  through  them,  as  before  through  the  lifter.  Prefent  the 
pole  of  a  magnet,  and  they  .inftantly  fall  afunder. 

Prop.  III.  q-if0e  immec[iate.  caufe  of  magnetic  repulfion  is  the  conflux  and  accumulation 

of  the  magnetic  matter. 

’  '  \  CS  **  f”  ■  * 

It  appeared  in  Exp.  V.  that  the  fame  poles  of  two  different  magnets 
being  oppofed  to  each  other,  there  was  a  conflux  and  accumulation 
of  the  magnetic  matter  ;  and  we  find  by  experience,  that  all  magnetical 
bodies  in  a  like  fituation  are  in  a  ftate  of  repulfion. 

Xk  Two  fmall  bars,  the  one  hard,  the  other  of  a  fpring  temper,  being 

both  magnetical  matter,  were  oppofed  to  each  other,  S.  to  S.  the 
filings  produced  the  fame  appearance  of  repulfion,  as  defcribed  in 
Exp.  V.  then  the  bars  being  brought  fo  near  as  to  touch  each  other  at 
the  fame  poles,  the  repulfion  was  inftantly  changed  into  attraction. 


A  letter  from  IH.  The  favourable  reception  which  thofe  magnetical  experiments 
fhe  Pref  c In -  met  Wlt^’  which  you  lately  did  me  the  honour  to  communicate  to  your 
ceminz  the  Earned  Society ,  incourages  me  to  hope,  that  the  following  faCts  are  re¬ 
poles  of  mag-  markable  enough  to  merit  their  attention. 

nets  being  i.  I  cut  a  piece  of  natural  loadftone  into  the  fhape  of  a  parallelopiped, 
lT°Pfy i  inch  in  length,  in  breadth-^  of  an  inch,  and  ffi; in  thicknefs ;  it’s 
p  ’/pr.”  weight  was  3  drams  and  10  grains.  In  this  ftone  I  placed  the  magne- 
&c.  1745.  tical  virtue,  in  fuch  a  manner  that  the  two  oppofite  ends  became,  both 
dated  London,  of  them,  S.  poles ;  and  the  middle  was,  quite  round,  a  N.  pole. 

2*  Another  ftone  was  in  length  1  inch  in  breadth  TVand  in  thick- 
1745.  Pri  4’  ne^s  a^out  -to-  at  a  medium ,  it  being  thicker  at  one  end  than  at  the  other  : 

its  weight  1  dram  57  grains.  The  2  oppofite  ends  of  this  ftone  I  made 
both  N.  poles,  and  the  2  oppofite  Tides  S.  poles. 

3.  An  irregular  ftone,  that  weighed  about  5  ounces  and  a  half,  had 
2  broad  flat  lurfaces  oppofite  to  each  other,  at  the  difiance  of  1  inch 
and  I  made  half  of  each  of  thefe  furfaces  a  N.  pole,  and  the  other 
half  a  S.  pole  ;  To  that  the  N.  pole  of  one  furface  was  oppofite  to  the  S. 
pole  of  the  other  furface,  and  vice  verfd. 

4*  I  took  a  ftone  of  a  pretty  good  kind,  that  had  a  grain  very  appa¬ 
rent,  running  the  lengthways  of  it :  it  was  1  inch  4V  m  length,  1  inch 
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in  breadth,  and  it’s  thicknefs  at  the  fides  was  of  an  inch  ;  but  in  the 
middle  TV  it  being  tapered  away  from  the  middle  to  the  Tides  ;  it’s  weight 
was  3  ounces  wanting  4  grains.  At  one  end  of  it  I  placed  a  N.  pole  fur- 
rounded  by  a  S.  and  at  the  other  end  a  S.  furrounded  by  a  N.  pole  ;  To 
that  the  edges  of  each  furface  had  a  pole  of  a  different  denomination  from 
that  which  occupied  the  middle. 

A  great  many  varieties  of  this  kind  might  be  eafily  devifed,  but  the 
examples  Teem  fufficient  to  fhew  how  manageable  the  magnetic  virtue 
is  in  refpedt  to  it’s  direction  ;  and  how  defective  moflof  the  hypothefes 
are,  which  have  been  raifed  to  account  for  the  phenomena  of  the  load- 
ftone. 
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IV.  The  difcovery  of  the  mariners  compafs  has  probably  been  of  more  A  defcription 
general  and  important  ufe  to  human  fociety,  than  the  invention  of  any  of  a  Mariner’/ 
one  inftrument  whatfoever :  and  yet  fo  far  have  they  been  from  ftudy-  Cq0 

ing  the  improvement  of  it,  that  there  would  be  no  abfurdity  in  fuppo-  win  Knight, 
Ting  that  the  firft  which  was  made  might  be  as  much  fuperior  to  thofe  M.  B.  F.  R.S. 
in  common  ufe  now,  as  the  moft  improved  inftrument  we  have  is  N°*  49v 
fuperior  to  it’s  firft  contrivance.  APr* 

The  compafs  which  appeared  before  this  Society  laft  year  on  account  Rea^f\y  ^ 
of  it’s  being  rendered  ufelefs  by  lightning*,  was  what  afforded  me  the  1750. 
firft  idea  of  their  imperfections,  fome  of  which  I  then  enumerated  ; 
but  others  have  fince  occurred  to  me,  arifing  from  the  ftrudlure  of  the 
needle,  which  I  had  not  fufficiently  confidered  at  that  time.  It  was  » 
then  obferved,  that  almoft  all  the  compaffes  on  board  our  merchant- 
fhips  had  their  needles  formed  of  two  pieces  of  fteel  wire  ;  each  of  which 
was  bent  in  the  middle,  fo  as  to  make  an  obtufe  angle  ^  and  their  ends, 
being  applied  together,  make  an  acute  one ;  fo  that  the  whole  reprefents 
the  form  of  a  lozenge ;  in  the  centre  of  which,  and  of  the  card,  is  placed 
the  brafs  cap.  I  procured  20  cards,  with  needles  of  this  kind  fixed  to 
them  ;  and  after  touching  them  with  a  pair  of  large  bars,  I  tried  each 
of  them,  with  the  fame  cup  and  pin,  by  drawing  them  afide  90°  from 
the  true  point,  and  then  feeing  where  they  would  reft.  I  found  them 
all  to  vary  more  or  lefs,  either  to  the  E.  or  W.  and  fome  of  them  as  far 
as  8°.  Few  of  them  came  to  the  fame  degree  twice  together ;  and 
when  they  did,  that  was  never  the  true  point.  In  fhort,  they  not  only 
varied  from  the  true  direction,  but  from  one  another,  and  from  them- 
felves.  I  then  tried,  by  drawing  them  gently  afide,  how  far  I  could 
make  them  ftand  from  the  true  point,  without  returning ;  and  found 
they  might  frequently  be  made  to  do  it  at  the  diftance  of  a  whole  point 
on  either  fide.  One  of  them,  which  generally  varied  6  or  70  to  the  E. 
being  drawn  the  fame  way,  would  ftand  at  160. 

All  thefe  irregularities  are  owing  to  the  ftrudlure  of  the  needle :  for 
the  wires,  of  which  it  is  compofed,  are  only  hardened  at  the  ends  j  and 


*  See  Art.  VI.  of  this  Chap. 
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that  is  done  by  making  the  ends  red  hot,  and  quenching  them  in  water : 
if  all  thefe  ends  are  not  equally  hard,  or  if  one  end  be  hardened  higher 
up  than  the  other,  when  they  come  to  be  put  together,  in  fixing  them 
to  the  card,  that  end  which  is  hardeft,  will  deftroy  much  of  the  virtue 
of  the  other ,  by  which  means  the  hardeft  end  will  have  moft  power  in 
direding  the  card,  and  rmift  confequeritly  make  it  vary  towards  it’s 
own  direction,  If  you  retouch  thefe  wires  when  fixed  to  the  card,  the 
error  will'  ftill  remain  for  that  wire  which  is  beft  hardened  will  always 
become  the  ftrongeft.  Confidering  how  uncertain  this  method  of  har¬ 
dening  the  ends  of  the  wires  iiluft  be,  if  is  a  great  chance  if  they  fhould 
once  in  an  hundred  times  be  equally  and  uniformly  hard  :  and  unlefs 
they  are,  the  card  to  which. they  are  fixed  muft  neceflarily  vary.. 

The  wires  being  difpofed  in  the  form  of  a  lozenge,  is  the  reafon  why 
thefe  cards  had  fo  little  force,  that  they  might  be  made  to  ftand  at  the 
diftance'of  feveral  degrees,  on  either  fide  the  point  from  whence  they 
were  drawn.  For  all  magnetical  bodies  receive  an  additional  ftrength, 
by  being  placed  in  the  direction  of  the  earth’s  magnetifm,  and  ad  pro¬ 
portionally  lefs  vigoroufiy  When  turned  out  of  it.  Wherefore,  when 
thefe  kind  of  needfes  are  drawn  afide  from  their  true  point,  two  of  the 
parallel  fides  of  the  lozenge  will  copfpire  more  diredly  than  before  with 
the  earth’s  magnetifm  *,  and  the  other  two  will  be  lefs  in  that  direction  : 
by  which  means  the  two  firft  fides  will  very  much  impede  it’s  return  y 
and  the  two  latter  will  have  that  impediment  to  overcome,  as  well  as 
the  Indian,  by  their  own  force  alone. 

The  needles  that  are  ufied  on  board  the  men  of  war,  and  fome  of 
the  larger  trading  fhips,  are  made  of  one  piece  of  fteel,  of  a  fpring  tem¬ 
per,  and  are  broad  towards  the  ends,  but  tapering  towards  the  middle,» 
where  a  hole  is  made  to  receive  the  cap.  At  the  ends  they  terminate  in 
an  angle  greater  or  lefs,  according  to  the  fkill  or  fancy  of  the  workman, 
NoW,  though  the  worft  of  thefe  are  infinitely  preferable  to  thofe  of  wire, 
yet  the  beft  of  them  are  far  from  being  perfed.  Every  needle  of  this 
form  has  6  poles  inftead  of  two.  There  is  one  at  each  end,  two  where 
it  becomes  tapering,  and  two  at  the  hole  in  the  middle.  This  is  owing 
to  their  fhape  ;  for  the  middle  part  being  Very  flender,  it  has  not  fub- 
ftance  enough  to  condud  the  magnetic  ftream  quite  through  from  one 
end  to  the  other.  All  thefe  poles  appear  very  diftindly,  when  examin¬ 
ed  with  a  glafs  that  is  fprinkled  over  with  magnetic  fand.  Neverthe- 
lefs  this  circumftance  does  not  hinder  the  needle  from  pointing  true  ; 
but  as  it  has  lefs  force  to  move  the  card,  than  when  the  magnetic  ftream 
moves  in  large  curves  from  one  end  to  the  other,  it  is  certainly  an  im- 
perfedion. 

I  examined  a  hard  needle  of  this  fort,  whofe  ends  were  very  broad, 
and  terminated  in  an  acute  angle  *,  and  obferved,  that,  tho’  it’s  motion 
was  very  free  and  vigorous,  yet  I  could  make  it  ftand  one  degree  on 
either  fide  the  true  point  •,  and  being  at  a  lofs  to  account  for  it,  I  tried 
what  appearance  it  would  make  under  a  glafs  with  magnetic  fand,  and 

difcovered 
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difcover’d  that  the  magnetic  ftream  came  out  of  the  fides,  which  formed 
the  acute  angle  at  the  ends,  in  lines  that  were  almoft  perpendicular  to 
thofe  fides,  and  then  was  bent  round  to  go  to  the  other  pole  :  from 
whence  I  concluded,  that  when  the  needle  was  drawn  a  little  from  the 
true  point,  the  ftream,  which  came  out  of, one  of  thefe  Tides,  would  be 
more  in  the  diredtion  of  the  earth’s  magnetifm  than  before  ;  on  which 
account  it  would  adt  ftronger  in  retaining  the  needle  in  that  fituation, 
than  the  ftream  of  the  other  fide  in  reftoring  it ;  efpecially  as  that  ftream 
would  be  now  weaker,  on  account  of  it’s  being  turned  out  of  the  mag- 
netical  line,  and  would  have  the  fridtion  betwixt  the  cap  and  pin  to 
overcome  at  the  fame  time. 

I  tried  two  other  needles,  whofe  ends  were  formed  into  angles  very 
obtufe,  and  could  not  find  that  they  were  liable  to  the  fame  objedlion. 

Two  needles,  that  were  quite  ftrait,  and  fquare  at  the  ends,  wrere 
found  to  have  only  two  poles  ;  but  about  the  hole  in  the  middle  the 
curves  were  a  little  confufed.  Thefe  always  came  exadtly  to  the  fame 
point,  after  vibrating  a  long  time ;  and  if  drawn  never  To  little  on  one 
fide,  would  return  to  it  again  without  any  fenfible  difference.  We  may 
therefore  conclude,  that  a  regular  parallelopiped  is  the  beft  fhape  for  a 
needle,  as  well  as  the  fimplelt ;  with  the  holes  for  the  caps  as  fmall  as 
can  well  be  contrived  ;  or  if  it  can  be  made  to  anfwer  the  purpofe  with¬ 
out  any  hole  at  all,  it  will  be  ftill  more  perfedt. 

Yet  the  common  fhape  has  one  advantage  which  this  has  not :  for, 
being  made  broad  at  the  ends,  and  (lender  in  the  middle,  it’s  weight  is 
removed  as  far  as  poffible  from  the  centre  :  on  which  account,  if  it  once 
points  true,  the  fridtion  at  the  centre  cannot  fo  eafily  put  it  in  motion  *, 
and  it’s  vibrations,  when  in  motion,  will  be  flower ;  fo  that  their  limits 
may  be  more  nicely  obferved,  and  the  middle  point  betwixt  them  is 
that  where  it  would  ftand,  if  at  reft.  Being  unwilling  to  part  with 
thefe  advantages,  I  contrived  a  light  circle  of  brafs,  of  the  fame  diame¬ 
ter  with  the  card,  which  will  fupply  a  weight  adting  at  the  greateft 
diftance  from  the  centre  of  motion,  and  alfo  ferve  to  fupport  the  card  ; 
which  may  now  be  made  of  thin  paper,  without  any  thing  to  ftiffen  it. 
So  that  the  extraordinary  weight  of  the  brafs  ring  is  compenfated  in  a 
great  meafure  by  the  lightnefs  of  the  card.  This  ring  is  of  fervice  in 
another  refpedt ;  for,  being  fixed  below  the  card,  and  the  needle  above 
it,  the  centre  of  gravity  is  placed  low  enough  to  admit  of  the  cap  being 
put  under  the  needle ;  whereby  the  hole  in  the  needle  becomes  unne- 
ceffary  ;  and  the  latter  being  placed  above  the  card,  renders  it  eafier  to 
be  touched  with  a  pair  of  bars. 

Having  thus  completed  the  needle  and  card  to  my  fatisfadtion,  what 
chiefly  remains,  is,  to  contrive  fuch  a  cap  and  point  as  will  have  the 
leaft  fridtion,  and  be  molt  likely  to  continue  in  a  ftate  of  perfedtion. 
The  caps  in  ufeare  either  of  brafs,  a  mixed  metal,  like  that  of  a  refledt- 
ing  telefcope,  cryftal,  or  agate.  The  two  firft  will  only  admit  of  brafs 
points,  and  the  latter  are  rather  too  expenfive  for  common  ufe.  Where- 

4  T  2  fore 
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fore  I  bethought  myfeif  of  trying  glafs  caps :  I  had  three  of  them  made 
by  a  glafsrbiower,  two  of  which  I  got  polifhed  they  were  all  fet  in 
brafs,  fo  as  to  fcrew  into  the  fame  needle,,  which  had  alfo  one  of  agate 
fitted  to  it.  I  compared  them  with  that  of  agate,  by  trying  with  each 
of  them  how  many  vibrations  the  fame  card  and  needle  would  make, 
when  drawn  afide  90°,  on  the  fame  point;  which  was  a  very  fmall  few- 
ing  needle. 

The  number  of  vibrations  with  the  agate  cap,  on  the  firft  trial,,  were 
39,  then  37,  then  39  again  ;  with  one  of  the  glafs  caps.it  made  23,  and 
then  20.  This  difference  from  the  agate  cap  was  fo  great,  that  I  coa- 
cluded  the  point  muff  be  damaged,  and  therefore  chofe  a  finer  ;  on 
which  the  fame  glafs  cap  made  41  vibrations  ;  then  43 ;  and  another 
glafs  cap  made  47,  and  the  next  time  43.  But  the  agate  cap  with  this 
point  made  51,  57,  and  58  vibrations.  The  unpolifhed  glafs  cap  per¬ 
formed  much  the  fame  with  the  others.  I  had  two  of  them  polifhed 
again  by  Mr  Smeaton  ;  and  in  company  with  him  repeated  the  fame  ex¬ 
periments  ;  but  with  no  better  fuccefs.  The  agate  cap  made  always 
many  more  vibrations  than  the  glafs  one  ;  and  generally  with  the  latter 
the  number  diminifhed  by  repeated  trials;  whereas  with  the  agate  cap 
it  ufually  increafed. 

Theie  experiments  made  me  lay  afide  the  thoughts  of  glafs  caps,  and 
put  me  upon  thinking  how  agate  ones  might  be  made  with  as  little  ex¬ 
pence  as  poffible. 

With,  this  view  I  got  a  cap  turned  of  ivory,  in  fuch  a  manner  as  to 
receive  a  fmall  bit  of  agate  at  the  top.  This  being  ground  concave, 
and  polifhed  on  that  fide,  where  it  formed  the  apex  of  the  hollow  cone 
in  the  cap,  was  capable  of  anfwering  the  purpofe  as  well  as  if  the  whole 
had  been  agate,  and  was  much  lighter.  Thefe  caps  may  be  made  cheap 
enough  for  common  ufe  and,  if  good  at  firff,  cannot  eafily  be  im¬ 
paired. 

For  a  point,  I  chofe  a  common  fewing  needle,  and  contrived  to  fix 
it  in  fuch  a  manner  as  to  be  taken  out  with  the  greateft  eafe,  and  re¬ 
placed  by  another,  if  neceffary  ;  by  which  means  an  excellent  point  may 
be  always  had  with  little  trouble  or  expence.  Common  needles,  when 
well  tempered,  have  all  the  qualifications  that  can  be  defired  for  the 
purpofe  intended.  The  fmalleft  are  ftrong  enough  to  bear  the  weight 
of  a  card  ;  and  are  neither  fo  foft  as  to  be  liable  to  bend,  nor  fo  hard 
and  brittle  as  to  break ;  and  they  are  generally  better  pointed  than  any 
that  a  common  workman  could  pretend  to  make  extempore. 

Thus  we  have  gone  through  all  the  parts  that  are  eflential  to  a  mari¬ 
ner’s  compafs ;  and  endeavoured  to  put  them  upon  fuch.  a  footing,  as 
to  leave  as  little  room  as  poffible  for  error,  in  their  firft  conftru&ion,  or 
failure  in  the  long  continued  ufe  of  them. 

This,  which  I  have  now  the  honour  to  exhibit  to  the  Society ,  was 
made  by  Mr  Smeaton ,  a  gentleman  whofe  uncommon  fkili  in  the  theory 
and  pra&ice  of  mechanics  has  enabled  him  to  execute  whatever  I  pro- 

pofed 


Some  Improvements  of  the  Mariners  Compafs .  693 

pofed  in  fuch  a  manner  as  always  to  exceed  my  expectations  :  and  not 
only  fo,  but  he  has  added  a  conflderable  improvement  of  his  own.  By 
a  very  Ample  contrivance  he  has  made  the  fame  inftrument  capable  of 
ferving  the  purpofes  of  an  azimuth  and  amplitude  compafs  ;  and  that 
in  a  manner  much  preferable  to  any  thing  hitherto  contrived ;  the  de- 
fcription  and  ufe  of  which  he  has  drawn  up  himfelf,  for  the  perufal  of 
the  Society . 

V.  The  cover  of  the  wooden  box  being  taken  off,  the  compafs  is  in  An  account  of 
a  condition  to  be  made  ufe  of  in  the  binacle,  when  the  weather  is  mo-  ^  tmprove- 
derate  :  but  if  the  fea  runs  high,  as  the  inner  box  is  hung  very  free  upon  Mariners  6 
it’s  centres  (the  better  to  anfwer  it’s  other  purpofes)  it  will  be  neceffary  Compafs,  in¬ 
to  flacken  the  milled  nut,  placed  upon  one  of  the  axes  that  fupports  the  order  to  ren¬ 
ting  ,  and  to  tighten  the  nut  on  the  outfide  that  correfponds  to  it.  By  ^erj^ 
this  means  the  inner  box  and  ring  will  be  lifted  up  from  the  edges,  upon 
which  they  reft,  when  free  ;  and  the  fridlion  will  be  increafed,  and  that  ])r  Knight, 
to  any  degree  neceffary  to  prevent  the  too  great  vibrations  ;  which  other-  of  general  ufe ; 
wife  would  be  occafioned  by  the  motion  of  the  fhip.  h  JohnSmea- 

To  make  the  compafs  ufeful  in  taking  the  magnetic  azimuth,  cr  ^hicaU^t-u- 
amplitude  of  the  fun  and  ftars,  as  alfo  the  bearings  of  head-lands,  fhips,  ?ment~maker. 
and  other  objedb  at  a  diftance,  the  brafs  edge,  defigned  at  firft  to  fup-  Ibid  p  313. 
port  the  card,  and  throw  the  weight  thereof  as-  near  the  circumference  Prefen  ted 
as  poftible,  is  itfelf  divided  into  degrees  and  halves;  which  may  be 
eaflly  eftimated  into  frrtalier  parts,  if  neceffary.  The  divifions  are  de-  altera* 
termined  by  means  of  a  cat-gut  line  ftretched  perpendicularly  within  tions. 
the  box  as  near  the  brafs  edge  as  may  be,  that  the  parallax  arifing.  from 
a  different  pofltion  of  the  obferver  may  be  as  little  as  poffible. 

Underneath  the  card  are  two  fmall  weights,  Aiding  on  two  wires, 
placed  at  right  angles  to  each  other;  which,  being  moved  nearer  to,  or 
farther  from-  the  center,  counterbalance  the  dipping  of  the  card  in  diffe¬ 
rent  latitudes,  or  reftore  the  equilibrium  of  it,  where  it  happens  by  any 
other  means  to  be  got  too  much  out  of  level. 

There  is  alfo  added  an  index  at  the  top  of  the  inner  box,  which  may 
be  put  on  and  taken  off  at  pleafure,  and  ferves  for  all  altitudes  of  the 
objecft.  It  confifts  of  a  bar,  equal  in  length  to  the  diameter  of  the  in¬ 
ner  box  ;  each  end  being  furnifhed  with  a  perpendicular  ftile,  with  a. 
flit  parallel  to  the  ftdes  thereof.  One  of  the  flits  is  narrow,  to  which, 
the  eye  is  applied,  and  the  other  is  wider,  with  a  fmall  cat-gut  ftretched 
up  the  middle  of  it,  and  from  thence  continued  horizontally  from  the 
top  of  one  ftile  to  the  top  of  the  other  :  there  is  alfo  a  line  drawn  along, 
the  upper  furface  of  the  bar.  Thefe  four, .viz.  the  narrow  flit,  the 
horizontal  cat- gut  thread,  the  perpendicular  one,  and  the  line  on  the 
bar,  are  in  the  fame  plane,  which  difpofes  itfelf  perpendicular  to  the 
horizon,  when  the  inner  box  is  at  reft,  and  hangs  free.  This  index  does 
not  move  round,  but  is  always  placed  on  fo  as  to  anfwer  the  fame  fide 
of  the  box* 

When; 
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When  the  fun’s  azimuth  is  defired,  and  his  rays  are  ftrong  enough  to 
caft  a  fhadow,  turn  about  the  wooden  box,  till  the  fhadow  of  the  hori¬ 
zontal  thread  *,  or  (if  the  fun  be  too  low)  till  that  of  the  perpendicular 
thread  in  one  (file,  or  the  light  through  the  flit  in  the  other,  falls  upon 
the  line  on  the  index  bar,  or  vibrates  to  an  equal  diftance  on  each  fide 
of  it,  gently  touching  the  box,  if  it  vibrate  too  far  :  obferve  at  the  fame 
time  the  degree  marked  upon  the  brafs  edge  by  the  cat-gut  line.  In 
counting  the  degree  for  the  azimuth,  or  any  other  angle  that  is  reckon¬ 
ed  from  the  meridian,  make  ufe  of  the  outward  circle  of  figures  upon 
the  brafs  edge,  and  the  fitUation  of  the  index  bar,  with  regard  to  the 
card  and  needle,  will  always  diredt  upon  what  quarter  of  the  compafs 
the  objedt  is  placed. 

But  if  the  fun  does  not  fhine  out  fufficiently  flrong,  place  the  eye  be¬ 
hind  the  narrow  flit  in  one  of  the  fliles,  and  turn  the  wooden  box  about, 
till  fome  part  of  the  horizontal  or  perpendicular  thread  appears  to  in- 
terfedt  the  centre  of  the  fun,  or  vibrate  to  an  equal  diftance  on  each  fide 
of  it,  ufing  frnoked  glafs  next  the  eye,  if  the  fun’s  light  is  too  ftrong. 
In  this  method  another  obferver  will  be  generally  neceftary  to  note  the 
degree  cut  by  the  cat-gut  line,  at  the  fame  time  the  firft  gives  notice 
that  the  thread  appears  to  fplit  the  objedt. 

From  what  has  been  faid,  the  other  obfervations  will  be  eafily  per¬ 
formed  ;  only  in  cafe  of  the  fun’s  amplitude,  take  care  to  number  the 
degree  by  the  help  of  the  inner  circle  of  figures  on  the  card,  which  are 
the  complements  of  the  outer  to  90,  and  confequently  fhew  the  diftance 
from  E.  or  W. 

The  azimuth  of  the  ftars  may  alfo  be  obferved  by  night ;  a  proper 
light  ferving  equally  for  one  obferver  to  fee  the  thread,  and  the  other 
the  degree  upon  the  card. 

It  may  not  be  amifs  to  remark  farther,  that,  in  cafe  the  inner  box 
lhould  lofe  it’s  equilibrium ,  and  confequently  the  index  be  out  of  the 
plane  of  a  vertical  circle,  an  accurate  obfervation  may  ftill  be  made, 
provided  the  fun’s  fhadow  is  diftindt :  for,  by  obferving  firft  with  one 
end  of  the  index  towards  the  fun,  and  then  the  other,  a  mean  of  the  two 
obfervations  will  be  the  truth. 


Explanation  Fig .  io2.  is  a  perfpedtive  view  of  the  compafs,  when  in  order  for  ob- 
of  the  figures.  fervation.  The  point  of  view  being  the  centre  of  the  card,  and  the 

Fig  102.  diftance  of  the  eye  two  feet.  AB ,  is  the  wooden  box.  C  and  D  are 

two  milled  nuts  •,  by  means  whereof  the  axes  of  the  inner  box  and 
ring  are  taken  from  their  edges,  on  which  they  move,  and  the  fridtion 
increafed,  when  neceftary.  E  F  is  the  ring  that  fupports  the  inner 
box.  G  H  is  the  inner  box  *,  and  /  is  one  of  it’s  axes,  by  which  it  is 
fufpended  on  the  ring  E  F.  KL  is  the  magnet  or  needle  ;  and  M  a 
fmall  brace  of  ivory,  that  confines  the  cap  to  it’s  place.  See  Fig.  103. 

The  card  is  a  ftngle  varnifhed  paper,  reaching  as  far  as  the  outer  circle 
of  figures,  which  is  a  circle  of  thin  brafs,  the  edge  whereof  is  turned 

down 
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down  at  right  angles  to  the  plane  of  the  card  to  make  it  more  ftiffl 
O  is  a  cat-gut  line  drawn  down  the  infide  of  the  box  ;  for  determin¬ 
ing  the  degree  upon  the  brafs  edge.  P  ^ R  S  is  the  index  bar,  with 
it’s  two  ftiles  and  cat-gut  threads;  which  being  taken  off  from  the 
top  of  the  box,  is  placed  in  two  pieces,  T  and  V,  notched  properly 
to  receive  it.  W  is  a  place  cut  out  in  the  wood,  ferving  as  an  han¬ 
dle. 

Tig.  103.  is  the  card  in  piano  with  the  needle  fixed  upon  it ;  being  one  Fig.  103. 
third  of  the  diameter  of  the  real  card. 

Fig.  104.  is  a  perfpedive  view  of  the  backfide  of  the  card,  where  A  B  Fig.  104. 
1  represents  the  turning  down  of  the  brafs  edge.  C  is  the  under  part  of 
the  ivory  cap.  D  and  E  are  the  two  hiding  weights  to  balance  the 
•  card;  and  F  and  G,  two  fcrews  that  fix  the  brafs  edge,  to  the 
needle;  1  r 

Fig .  105.  is  the  pedeftal  that  fupports  the  card,  containing  a  fewing  Fig,  105. 
needle,  fixed  in  two  fmall  grooves  to  receive  it,  by  means  of  the 
collet  C,  in  the  manner  of  a  port-creyon.  At  D  the  item  is  filed  into* 
an  odfogon,  that  it  may  be  the  more  eafily  unfcrewed. 


VI.  Jan.  9.  1748-9.  the  new  fhip  Dover,  bound  from  New  York  to’  a  letter  from 
London ,  being  then  in  Lat.  470  30'  north,  and  long.  220  i  f  vfz%'Capt.  John 
from  London ,  met  with  a  very  hard  ftorm  of  wind,  attended  with  thun-;^adc*eJ1  toy 
der  and  lightning,  as  ufual,  mo  ft  part  of  the  evening,  and  fundry  very 
large  comazrants  (as  we  call  them)  over-head,  fome  of  which  fettled  on  Merchant, 
the  lpintles  at  the  topmaft  heads,  which  burnt  like  very  large  torches  ;  concerning  the 
and  at  qp.  m.  a  fingle  loud  clap  of  thunder  with  lightning  ftruck  the °f 
fhip  in  a  violent  manner,  which  difabled  myfelf,  and  great  part  of  the  Llg^?mn?’ 
fhip’s  company,  in  the  eyes  and  limbs  ;  it  ftruck  the  mainmaft  about  fhe  p0ilr Tty  of 
g  up  almoft  half-through,  and  ftove  the  upper  deck  one  carling,  and  «  Mariners 
quick- work;  part  of  which  lightning  got  in  between  decks,  ftarted  off  Compafs;  to 
the  bulk-head,  drove  down  all  the  cabbins  on  one  fide  of  the  fteerage,  "f[ch  are 
ftove  the  lower  deck,  and  one  of  the  lower  deck  main  lodging-knees.  ‘Remarbs’^^ 
Another  part  of  it  went  through  the  ftarboard  fide,  without  any  hurt  thereon,  by 
to  the  deling  (or  infide  plank)  ;  and  ftarted  off  from  the  timbers  four  Gow.  Knight, 
out-fide  planks  being  the  whale  upwards  ;  one  of  which  planks,  being  M.B.  F.R.S, 
the  fecond  from  the  whale,  was  broke  quite  afunder,  and  let  in,  in  about  ^°|  4|^r  p&c 
10  or  if,  9  feet  water  in  the  fhip.  I749  \'eai  9 

It  alfo  drew  the  virtue  of  the  loadftone  from  all  the  compaffes,  being  April  13. 

4  in  number,  all  in  good  order  before,  one  in  a  brafs  and  three  in  1749* 
wooden  boxes.  The  hanging  compafs  in  the  cabbin  was  not  quite  fo 
much  difabled  as  the  reft  *,  they  were  at  firft  very  near  reverfed,  the  N. 
to  the  S. ;  and  after  a  little  while  rambled  about  fo  as  to  be  of  no  fer- 
vice.  The  ftorm  lafted  5  days,  we  loft  our  mainmaft  and  mizenmaft, 
and  almoft  all  our  fails;  arrived  at  Cowes  Jan .  21.  in  a  very  fhattered 
condition. 


When 


/ ft  account  of 
the  Mariners 
Compafs,  that 
was  Jlruck 
with  Light¬ 
ning,  and 
Jhenjun  at  the 
laji  meeting 
of  the  Royal 
Society  ;  with 
fame  further 
particulars 
relating  to 
that  accident ; 
communicated 
by  Gowin 
Knight,  M.B. 
F.  R.  S. 


Effedts  of  Lightning  on  the  Mariners  Compafs . 

When  I  came  to  examine  the  compafs  (truck  with  lightning,  I  ob- 
ferved  that  the  outward  cafe  was  joined  together  with  pieces  of  iron 
wire,  1 6  of  which  were  found  in  the  fides  vof  the  box,  and  10  in  the 
bottom.  I  applied  a  fmall  needle  to  each  of  thefe  wires,  and  immediate¬ 
ly  perceived  that  the  lightning  had  made  them  (trongly  magnetical ; 
particularly  thofe  that  joined  the  fides.  All  the  heads  of  the  wires  on 
one  fide  of  the  box  attrafted  the  N.  point  of  the  needle,  and  repelled  the 
S.  whild  all  the  heads  on  the  the  other  fide  attracted  the  S.  and  repelled 
the  N.  The  wires  at  the  bottom  attracted  the  S.  and  repelled  the  N. 
but  it  is  not  certain,  whether  this  polarity  was  any-ways  owing  to  the 
lightning  •,  fince  it  might  be  acquired  by  their  continuing  long  in  an 
ereft  pofture. 

In  examining  the  card,  I  found  the  needle  was  vigorous  enough  in 
performing  it’s  vibrations,  but  that  it’s  polarity  was  inverted  ;  the  N. 
point  turning  condantly  to  the  S.  I  then  tried  to  take  out  the  card,  to 
examine  the  (late  and  drufture  of  the  needle  :  but  the  junctures  were 
every- where  well  fecured  with  putty,  and  that  grown  fo  hard,  that  I 
was  obliged  to  ufe  fome  violence,  and  at  laft  broke  the  glafs.  The 
needle  fif  I  may  fo  call  it)  confided  of  two  pieces  of  deel  wire,  each  of 
which  was  bent  in  the  middle,  fo  as  to  make  an  obtufe  angle  ;  and  the 
ends  of  thefe  wires  applied  together,  forming  an  acute  one,  the  whole 
appeared  in  the  fhape  of  a  lozenge  ;  in  the  centre  of  which  was  placed 
the  brafs  cap  whereon  the  card  turned.  And  fo  far  was  it  from  being 
made  with  any  tolerable  degree  of  exaftnefs,  that  there  was  not  the 
lead  care  taken  either  to  bend  the  wires  in  the  middle,  or  to  fix  the  cap 
exaftly  in  the  centre  of  the  lozenge  :  for,  upon  trying  it  with  a  pair 
of  compaffes,  I  found  it’s  greated  eccentricity  to  be  full  T~  of  an  inch. 
The  pin,  upon  which  it  turned  was  made  of  a  flip  of  plate-brafs  fliar- 
pened  to  a  point. 

Befides  the  particulars  already  communicated  to  the  Society,  the  Cap¬ 
tain  informed  me,  that  he  was  obliged  to  fail  above  300  leagues,  after 
this  accident  happened,  without  a  compafs,  till  he  arrived  at  Cowes  in  the 
IJle  of  Wight ;  where  being  provided  with  one,  he  placed  it  in  the 
binacle,  but  was  much  furprized  to  find  that  it  varied  from  the  direc¬ 
tion  it  dood  at  when  out  ot  the  binacle  nearly  2  points.  He  removed 
the  binacle  to  different  parts  of  the  deck,  but  found  that  it  always  made 
the  needle  to  vary  after  the  fame  manner  when  placed  in  it.  He  re¬ 
peated  the  fame  experiment  lately  in  the  river,  with  the  like  fuccefs ; 
only  that  he  obferved,  that  the  variation  of  the  needle,  when  placed 
in  the  binacle,  was  rather  lefs  than  at  fird.  It  was  natural  to  enquire  if 
there  was  any  iron  about  the  binacle  ;  but  I  was  furprized  when  the 
Captain  informed  me,  he  had  given  drift  charge  to  the  maker  not  to 
put  fo  much  as  a  Angle  nail  in  it ;  and  that  he  (irmly  believed  that  there 
was  not  the  lead  bit  of  iron  about  it 

Being  willing  to  be  fatisfied  of  the  truth  of  a  circumdance  fo  very 
extraordinary,  the  Captain  was  deflred  to  fend  the  binacle  to  a  houfe  in 

the 
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the  City,  where,  in  company  with  the  Captain,  Mr  Ellicot^  and  an¬ 
other  Gentleman,  I  tried  it  with  a  large  compafs  touched  by  my  bars  ; 
but  finding  no  fenfible  variation,  we  at  that  time  defifled,  thinking  the 
fa£t  quite  improbable ;  but  having  difcovered  the  effedt  which  the 
lightning  had  produced  upon  the  wires  which  faftened  the  fides  of  the 
compafs-box,  I  was  induced  to  examine  the  binacle  a  Tecond  time  ; 
which  I  did  with  a  fmall  compafs,  and  with  great  care,  in  every  part  ; 
and  at  laid,  about  the  middle  of  the  binacle,  I  found  it  to  vary  very 
fenfibly,  but  could  not  difcover  any  nails  or  iron  any-where  thereabouts; 
till,  turning  it  up  to  examine  the  bottom,  I  there  found  3  or  4  large  nails 
or  rather  fpikes,  driven  through  it  to  fallen  the  upright  partitions  in  the 
middle  of  the  binacle. 

It  would  not  be  difficult  to  explain  why  any  needles,  under  the  like 
circumftances  with  thofe  above  related,  ffiould  be  rendered  ufelefs  by 
lightning,  though  the  needles  themfelves  had  remained  unhurt.  So 
many  iron  wires  madeftrongly  magnetical  would  doubtlefs  have  effedled 
it ;  and  3  or  4  large  nails  in  the  binacle,  if  made  magnetical,  would 
alone  have  been  fufficient  to  have  done  it.  But  I  have  already  taken 
notice  that  the  polarity  of  the  needle  was  inverted  by  this  accident ;  and 
I  would  further  obierve,  that  all  needles  conflrudled  after  this  manner 
are  liable  to  be  rendered  ufelefs  not  only  by  the  lightning’s  deflroying 
their  virtue,  but  alfo  by  it’s  placing  it  in  a  particular  direction  ;  e.  g. 
if  the  lightning  flruck  the  needle  in  the  direction  of  either  of  the  two 
parallel  Tides  of  the  lozenge,  it  mud  flrike  the  other  two  Tides  very  ob¬ 
liquely  ;  whereby  the  firfl  two  Tides  may  have  their  polarity  deflroyed, 
and  a  very  flrong  one  given  them  in  the  contrary  direction  ;  whilfl  that 
of  the  other  Tides,  if  it  be  inverted,  will  be  very  weak  ;  but  it  is  pro¬ 
bable  that  the  virtue  would  be  placed  obliquely  in  the^  direction  of  the 
flroke  ;  in  either  cafe,  thefe  two  Tides  can  contribute  but  very  little 
C’if  any  thing)  in  diredting  the  card  ;  and  if  the  two  firfl  fades  only  are 
capable  of  adling  upon  it,  it  will  point  in  the  dire&ion  of  thofe  fides, 
which  will  produce  a  variation  of  about  4  points. 

It  may  further  be  obferved,  that  a  needle  would  not  continue  long  in 
this  flate,  but  would  every  day  grow  more  and  more  regular ;  becaufe 
if  the  virtue  be  placed  obliquely,  it  generally  turns  itfelf  in  the  diredbion 
of  any  piece  of  fleel  that  is  long  and  Tender  ;  and  that  may  be  the  rea- 
Ton  why  this  card  is  now  become  regular,  except  that  it  is  inverted. 

The  wires  that  join  the  box  Teem  weaker  than  when  I  firfl  examined 
them  ;  which  makes  it  very  probable,  that  they  might  be  vaflly  llronger 
when  firfl  flruck  with  the  lightning  :  and  the  fame  may  be  likewife  true 
in  regard  to  the  nails  in  the  binacle  ;  which  may  account  for  the  experi¬ 
ments  not  anfwering  exadtly  the  Tame  as  at  firfl. 

From  what  has  been  faid  it  appears,  that  this  form  of  needles  is  very 
improper,  and  ought  to  be  changed  for  that  of  one  ftrait  piece  of  fleel ; 
and  then  if  a  needle  ffiould  be  inverted  it  might  flill  be  ufed.  It  alfo 
ffiews  the  abfurdity  of  permitting  iron  of  any  kind  about  the  compafs- 
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box,  or  the  binacie.  Whoever  confiders  the  whole  defcripticn  here  given 
of  this  compafs,  I  am  perfuaded,  he  will  efteem  it  a  rnoft  ddpicable 
inftrument  :  how  then  mull  any  one  be  fhocked  to  hear,  that  almoft 
all  the  compaffes,  made  ufe  of  by  our  trading  veiTels,  are  of  the  hi  me 
fort !  the  boxes  all  joined  with  iron  wire,  and  the  fame  degree  of  ac¬ 
curacy  obferved  throughout  the  whole! 

This  I  am  credibly  informed,  is  the  cafe ;  and  that  for  no  other 
reafon,  but  that  one  of  this  fort  may  be  purchafed  for  5  s.  and  it  will 
coft  about  2  s.  6d.  more  to  buy  a  tolerable  good  one.  bo  that  the  lives 
and  fortunes  of  thoufands  are  every  day  hazarded  for  luch  a  trifling 
confideration. 


t 


1745  March  26 

29 

March  18 
21 

April 
May 


Obfervations ,  VII. 

made  during 

o 

thelaft  3  years , 
of  the  quanti¬ 
ty  of  the  vari¬ 
ation  of  the 
magnetic  ho¬ 
rizontal  nee¬ 
dle  to  the  JV» 
by  Mr  Geo. 

Graham,  F. 

R.  S'  at  his 
houfe  in  Fleet- 
ilreet,  Lon¬ 
don.  N°.  487. 
p.  279.  Apr. 

&c.  1748.  The  inclination  of  the  dipping  needle  has  been  during  the  fame  time 
Read  Apr.  2 1 .  about  73  d.  degrees. 

17 48.  * 


*747 


Dec . 
Fehr. 
Dec . 
Jan. 


22 

4 

14 

16 

18 

24 

*9 

4 


17=  o 
17=  o 
17  —  10 
1 7  —  10 

I7=i5 

17—18 

17—20 

i7=i5 

I7  =  25 

17  =  30 

17  =  40 
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N.  B.  As  the  variation  of  the  Needle  at 'London  has  not  been  regularly 
publijhed  from  time  to  time  in  the  Philof.  Tranf.  it  may  not  be  impro¬ 
per  to  take  notice  here ,  that  according  to  the  beft  obfervations  extant , 
and  which  were  made  by  perfons  of  great  fkill  and  exaffinefs,  the  Needle 
at  London  declined  to  the  E.  1 1°  if  in  the  year  1 580.  In  1 657  there 1 
was  no  variation ,  the  needle  then  pointing  due  N.  In  1672  the  vari¬ 
ation  was  obferved  by  the  late  Dr  Halley  20  3 o'"  towards  the  W.  and 
in  1692  6°  0' .  And  towards  the  beginning  of  the  year  1723,  it 

was  found  by  Mr  Graham,  from  the  medium  of  a  vaft  number  of obfer¬ 
vations  ,  to  be  then  140  1 7'  the  fame  way.  So  that ,  during  the  courfe 
of  167 years  elapfed  fmce  the  year  1580  to  the  end  of  the  laftyear  1747 > 
the  magnetic  needle  at  London  has  moved  to  the  weftward  28°  55^ 
See  before  N°.  148,  and  N°.  383,  of  the  Philof.  Franf 
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A  new  Gerais  of  Plants  called  Salvadora. 

C  H  A  P.  y. 

POTANT,  AGRICULTURE . 


I.  PHTMTIS  plant  is  woody.  It  grows  fometimes  into  a  tree,  fome-  The ejlablijh- 
times  into  a  fhrub,  and  fometimes  into  a  bufh  ;  fpreading  very  ment  of  a  new 
tufted  branches  on  all  fides  down  to  the  ground.  It’s  native  countries  p.enus  ^ 
are  the  parts  adjacent  to  the  Perjic  Gulph ,  the  N.  of  Arabia ,  and  the  $.  Salvador*  * 
of  Rerfia .  I  cannot  find  that  any  author  has  known,  or  made  the  lead  with  it's  de- 

mention  of  it.  fcription  ;  by 

Fird  I  will  give  it’s  characters,  and  then  it’s  defcription  from  accu-  ^aurfnce 
rate  obfervations,  which  I  have  made  on  the  fpot.  f^r^  *of  * 

Neufchatel  in  Switzerland  ;  communicated  in  a  letter  to  Dr  Mortimer,  Seer.  R.  S.  N°.  491,  P  47* 
Jan.  &c.  1749.  franjlated from  the  French,  by  T.  Stack,  M,  D.  Read Feh.  23.  I74^'9* 

Calix,  This  is  a  monophyllous  cup,  divided  into  4  lobes,  which,  as  Characters, 
foon  as  they  fpread  open,  turn  outward,  and  roll  backward  on  them- 
felves  ;  then  wither,  grow  whitifh,  and  dry  up. 

Corolla .  It’s  flower  is  void  of  petals. 

Stamina.  Thefe  are  4  in  number,  anfwering  to  the  4  lobes  of  the  calix , 
and  being  likewife  of  the  fame  length.  They  fpring  from  the  bafis 
of  the  pift ilium,  and,  as  they  fhoot  up,  tend  outward.  Their  fum- 
mits  are  round,  with  a  furrow  turning  in  on  one  fide  5  which  gives 
each  of  them  the  form  of  a  purfe. 

Piftillum.  It  is  round,  it’s  flyle  Angle  and  fhort,  and  the  ftigma  is  blunt, 
and  fhaped  like  a  navel. 

Pericarpium.  Is  a  round  berry,  of  a  middle  fize,  with  one  cell  or  lodg¬ 
ment  in  it.  4 

Semen.  It  is  Angle,  fpherical,  inclofed  in  a  callous  firm  fkin,  befet  with 
fpots,  forming  a  fort  of  hulk  like  that  of  hemp. 

I  know  but  one  fpecies  of  this  genus,  which  I  deferibe  thus. 

It  is  a  plant  which  varies  confiderably  in  fize  ;  that  of  a  larger  fort  Defcription, 
of  fhrub,  is  what  it  mod  frequently  grows  to.  It  produces  a  number 
of  boughs  without  order,  and  very  tufted  branches,  which  mod  com¬ 
monly  hang  down  to  the  ground.  It’s  bark  is  moderately  thick,  fome¬ 
times  fmooth,  fometimes  full  of  cracks,  of  an  afh-colour,  both  in  the 
trunk  and  branches,  but  green  on  the  tender  fhoots.  It’s  wood  is  every 
where  brittle,  and  nearly  of  a  draw-colour. 

The  leaves  are  borne  on  young  fprigs,  which  fhoot  out  along  the 
boughs.  Thefe  fprigs  are  drait,  generally  fhort,  but  fometimes  pretty 
long,  like  little  wands.  The  leaves  are  thick-fet,  and  tufted  on  the 
former,  but  thin  on  the  latter.  They  grow  fometimes  oppofite  to  one 

4  U  2  another 
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another  by  pairs,  crofting  alternately  j  and  fometimes  by  three  and  three 
difpofed  like  rays  •,  but  this  more  rarely.  Their  length,  which  varies 
on  the  fame  (talk,  is  generally  from  i  4  inch  to  24  inches,  and  their 
width  is  from  q  lines  to  an  inch  a  little  below  the  middle  in  each,  which 
is  the  wideft  part.  They  are  thick,  pointed  at  their  extremity,  and 
rounded  at  their  bafe,  very  even  on  their  edges,  fomewhat  fucculent* 
but  firm  :  their  colour  is  a  pale  green,  but  fomewhat  yellowifh,  in  thofe 
that  are  (hooting  out.  The  pedicles  which  fupport  them  are  very  fhort, 
each  being  but  ~  a  line  in  length,  and  4  in  thicknefs.  Every  one  of 
thefe  pedicles,  which  is  round,  furnifhes  a  little  nerve,  which  runs  thro" 
the  middle  of  the  leaf ;  it  is  a  little  hollowed  on  the  upper  fide,  and 
fomewhat  raifed  on  the  back  ;  and  terminates  at  the  end  of  it’s  refpec- 
tive  leaf.  This  nerve  gives  2  or  3  pair  of  almoft  imperceptible  threads, 
which  fpread  and  divide  into  other  fmall  irregular  threads,  through  the 
body  of  the  leaf.  In  fine,  thefe  leaves  in  fhape  nearly  refemble  thofe 
of  the  fea-purflain,  and  fometimes  thofe  of  the  mifletoe  of  the  apple- 
tree.  There  are  fome  generally  on  each  plant,  which  have  one,  two, 
or  more  black  fpots,  as  in  the  Perficaria ,  but  almoft  round,  and  fmaller. 

The  flowers,  which  are  ftamineous,  that  is,  without  petals,  are  fmall, 
and  difpofed  in  clufters  on  the  tops  of  the  fhoots.  Thefe  bunches  of 
flowers  intirely  refemble  thofe  of  the  vine-bloffoms.  The  empalement 
is  fmall,  green  on  the  under  fide,  having  four  fegments  almoft  pointed, 
which  roll  outward,  and  then  dry  up.  It’s  diameter  in  this  rolled  ftate 
of  it’s  lobes,  is  but  of  one  line.  The  ftamina  are  of  a  ftraw- colour. 
The  hollow  furrow  in  each  of  their  fummits  is  not  eafily  difeovered 
without  a  glafs. 

The  piftil  or  embryo  of  the  fruit,  which  is  little,  and  yet  occupies  the 
whole  infide  of  the  calix,  is  of  the  fame  colour  with  trie  bottom  of  this, 
that  is,  green.  Afterwards  it  fwells  in  all  dimenfions,,  and  grows  into  a 
berry,  of  the  (hape  and  fize  of  a  goofeberry,  of  three  or  four  lines  in 
diameter.  At  firft  it  is  of  a  pale  green,  then  a  bright  purple,  and  in 
it’s  maturity  of  a  dark  red.  Each  berry  is  fupported  on  a  ftrong  thick 
pedicle,  attached  to  a  fmall  bunch.  It’s  fubftance  is  a  white  tranfpa- 
rent  flefh,  full  of  juice,  much  refembling  gelly,  which  furrounds  a  An¬ 
gle  round  grain,  marbled  with  black  or  brown  fpots,  as  in  the  tortoile- 
(hell,  when  ripe.  This  grain  is  as  large  as  a  grain  of  hemp-feed,  that 
is,  about  two  lines  in  diameter,  but  fometimes  lefs.  It  is  properly  a 
kernel,  or  a  (hell  that  has  a  cavity,  which  inclofes  a  fort  of  little  round 
almond,  of  a  draw- colour,  yellowifti  on  it’s  outward  furface,  and  pale 
in  it’s  inward  fubftance,  which  is  pretty  firm. 

All  the  parts  of  our  plant  have  an  acid  pungent  tafte  and  fmell,  vaft- 
ly  like  our  garden- ere  ffes,  but  more  biting.  The  fruit  is  the  mod  pun¬ 
gent  part  of  the  whole.  The  fmell  of  the  plant  is  perceptible  at  7  or 
8  paces  diftance,  when  a  perfon  is  to  leeward. 

The  natives  of  the  country  ufe  it  againft  the  bite  of  the  fcorpion,  by 
rubbing  the  wounded  part  with  it’s  bruifed  leaves.  They  employ  alfo 
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it’s  warm  infufion  to  wafh  the  bodies  of  their  children,  in  order  to  keep 
them  healthy.  And  they  feed  camels  with  it,  who  love  it  naturally. 

This  fhrub,  which  is  fometimes  large,  fo  me  times  ffnall,  is  moil  Remarks, 
commonly  found  along  high  roads,  and  in  dry  low  places  of  it’s  cli¬ 
mate.  As  it’s  branches,  which  are  Gender  and  brittle,  fpontaneoufly 
bend  downward,  and  form  a  thick  tuft,  this  makes  it  generally  refem- 
ble  a  great  bulb,  which  takes  up  a  good  deal  of  ground  in  moft  places,, 
where  it  grows  naturally,  it  delights  in  the  hotteft  and  dried  places, 
fuch  as  thofe  adjacent  to  the  Perfc  Gulph ,  and  perhaps  more  fo  than 
palm-trees  :  wherefore  I  doubt  of  there  being  any  growing  in  the  coun¬ 
tries  that  lie  to  the  eaft  of  the  Gulph .  And  accordingly  I  have  met 
with  none,  either  in  the  neighbourhood  of  Surat ,  or  in  the  kindom  of 
Bengal ,  where  there  are  regular  rainy  feafons  every  year. 

I  ihould  rather  believe,  it  is  more  likely  to  be  found  in  the  deferts  of 
Africa ,  on  this  fide  of  our  tropic  ;  thofe  being  proper  places  for  it,  and 
where  it  rains  feldomer  than  in  any  other  part  of  the  globe. 

It’s  leaves  have  frequently  excrefcences  of  different  fizes  and  fhape* 
round,  oval,  and  fometimes  very  large.  They  are  the  work  of  thofe 
flying  infedls,.  which  commonly  abound  in  thefe  parts. 

The  inhabitants  of  the  Gulph  call  this  fhrub  by  the  name  of  Pchuch 
Perhaps  it’s  nature  would  not  allow  it  to  grow  in  lands  far  diftant  from 
the  fea,  no  more  than  the  fea- plants ,  to  which  this  furname  is  given  for 
that  reafon. 

It’s  parts  are  all  brittle,  and  even  the  leaves  crack,  if  bent  in  the 
middle. 

In  fine,  I  have  chofen  a  name,  which  I  imagined  I  ought  to  give  it, 
after  the  example  of  Mr  Linnaeus,  who  has  called  feveral  plants  by  the 
names  of  Botanifts  of  reputation.  This  laudable  proceeding  is  a  way 
to  perpetuate  the  memory  of  all  thofe  who  have  contributed  to  the  pro- 
grefs  of  Botany  ;  and  that  much  better  than  medals  do  with  regard  to 
Princes  or  Emperors.  A  proceeding,  which*  if  duly  purfued,  will 
encourage  thofe  who  come  after  us,  to  make  ufeful  difcoveries  in  this 
icience  for  the  good  of  mankind,  and  in  much  greater  number  than 
have  been  published  on  the  fubjedt  of  plants  up  to  our  times.  For  it  is 
eafy  to  comprehend,  that  what  remains  to  be  difcovered  on  this  fubjedt 
for  our  ufe,  muff  infinitely  furpafs  all  that  man  has  hitherto  found  out. 

The  name  of  Salvadora,  which  I  have  chofen  for  our  fhrub,  is  that 
of  the  late  Mr  Salvador  of  Barcelona ,  a  very  fkilful  Botaniff,  of  whom 
M.  de  Pcurnefort  makes  mention  in  his  Introdudlion  to  his  Inft.  rei  her- 
barite,  where  he  Giles  him  the  Phoenix  of  his  Nation ;  becaufe  he  was 
really  the  richeft  Naturalift,  and  the  moft  expert  in  botanical  matters 
that  Spain  ever  produced.  Before  the  laft  fiege  of  Barcelona ,  in  the 
years  1713  and  1714,  they  herborized  together  in  Catalonia ,  and  on 
the  Pyreneans ,  while  M.  de  T ournefort  was  on  his  travels  there..  They 
were  intimate  friends,  and  carried  on  a  correfpondence  fome  years :  and 
as  I  was  perfonally  acquainted  with  him  for  3  or  4  years*  and  have 
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Of  the  Plants  Puteus  &c,  and  Cyanus  &c* 

like  Wife  herborized  with  him  before  the  faid  fiege,  and  have  fince  been 
honoured  with  his  friendihip  and  correfpondence,  I  thought  it  incum¬ 
bent  on  me  to  do  honour  to  his  memory,  by  giving  his  name  to  this 
plant.  And  I  have  done  it  with  the  greater  juftice,  becaufe  it  is  certain, 
that,  had  he  lived,  he  would  have  given  a  hiifory  of  the  plants  of  Spain , 
which,  by  it’s  accuracy,  would  have  afforded  much  pleafure  to  the  Bo- 
tan  ills  of  Europe . 

To  conclude  3  from  the  charadters  of  our  Salvadora  it  is  manifeft, 
that  it’s  place  in  Fcurneforf  s  fyftem  ought  to  be  in  the  firft  fedlion  of 
the  1 8th  clafs.  In  the  fyftem  of  Mr  Linnaeus  it  ought  to  be  placed  after 
the  Rivina  in  the  fourth  clafs,  which  receives  plants  with  4  fiamina  lie- 

trandria  and  monogynia ). 

II.  I  have  found,  at  Bagneres ,  a  particular  aquatic  plant,  which  I  had 
feen,  for  the  firft  time,  in  the  great  bafon  of  the  boiling  fpring  at  Dax  i 
it  bears  neither  fruit  nor  flower,  as  far  as  appears  *,  it’s  fubftance  is  en¬ 
tirely  compofed  of  fmall  bladders  full  of  air  ;  the  furface  of  it  is  like 
net- work  or  canvas  ;  it  grows  only  in  the  hotted  mineral  fprings ;  it 
may  be  found  at  the  fpring,  called,  de  la  Reine ,  at  the  Bath  des  Pauvres , 
and  at  the  New  Spring  ;  but  moft  plentifully  at  that  place  where  part  of 
the  Spring  de  la  Reine  iffues  out  of  a  rock  near  the  Capuchins.  Nobody, 
as  far  as  I  know,  has  ever  fpoken  of  this  plant,  before  I  gave  an  ac¬ 
count  of  it  two  years  ago,  at  the  public  relumption  of  our  academical 
meetings.  The  vegetation,  and  particular  qualities  of  it,  may,  per¬ 
haps,  deferve  to  be  more  narrowly  examined  •,  and  I  believe  it  may  be 
properly  called.  Fucus  thermalis  veficularis ,  fuperficie  reticulari . 


A  defcription  III.  The  root  is  perennial :  the  leaves  at  the  root  are  various,  they 
of  the  Cyanus  are  all  green  and  firm,  and  have  a  fmall  quantity  of  fhort  down.  Some 
rff  are  fimple,  with  entire  edges,  and  others  are  ferrated.  Others  are  half 

integris,  par-  divided  int0  unequal  lobes.  Others  are  vanoufly  iemipennated  and  jag- 
tim  pinnatis,  ged.  Others  are  quite  pennated,  with  broad  lobes,  and  the  extreme 
•bradea  calv-  one  large  and  almoft  rhomboide.  There  are  other  leaves  alfo  of  this 
fulpTureo  ^ccofnpanying  the  ftal'k,  with  a  long,  firm,  hollow  rib,  on  which 

AiberTria'ller,  are  P^acec^  a  great  many  pairs  of  lobes,  12  or  more. 

Pro/.  Anat.  ’  The  ftalk  is  a  cubit  high,  winged,  and  having  leaves  riling  under  the 
Bot.  Got-  origine  of  the  branches. 

Au!  &  tec  ^owcrs  are  like  thofe  of  the  jacea  vulgaris  laciniata ,  but  of  a 

Soc!  N°.  4^72*  Ye^ow  colour,  like  gamboge,  and  without  fmell.  The  head  is 
p.  Q4.  Tan.  °f  tne  fame  fize  as  in  the  figure. 

The  calyx  is  globofe,  contracted  at  the  upper  part.  The  green  part 
of  the  fcales  is  oval  j  the  dry  part  ovato-rhomboide,  yellowifh,  and 
fringed.  In  the  upper  fcales  it  has  fome  dry,  thin,  ferrated  additions, 
1  he  crown  is  compofed  of  barren,  reflext,  bilabiated,  quadrifid  petals. 
The  feed  of  the  fertile  ones  is  crowned  with  down  ;  the  floret  is  long, 
crooked,  quinquefid,  having  one  fegment  deeper  cut.  The  tube  of 

chives 


P-  94.  Jan. 
&c.  1744. 
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Of  the  Geafier  &c, 

chives  appears  out  of  the  floret,  and  out  of  that  a  club-headed  tube.  The 
ripe  feed  is  a  flat  oval,  and  crowned  with  black  hairs. 

It  was  fent  me  by  M.  Gerber  under  the  name  of  jacea  laciniata ,  flore 
luteo  magno ,  fquamis  calycum  ciliaribus,  fplendentibus. 

It’s  native  place  is  in  Ruflia ,  or  at  lead  on  the  banks  of  the  Wolga. 

By  the  empalement  and  flower,  it  is  a  fpecies  of  jacea ,  according  to 
Vaillaiit ,  according  to  me  a  cyanus ,  and  according  to  Linnaus ,  a  cen¬ 
taurea ,  under  which  name,  he  comprehends  too  great  a  number  of 
plants,  to  have  convenient  names  afiigned  them. 


IV.  Geafter  volva  radiis  cY  operculo  elevatis .  G e aft er  is  a  of  Concerning  a 

plants  conflituted  by  Micheli ;  of  which  the  author  difcovered  5  fpecies , 
and  figured  them  in  his  IN  ova  Riant  arum  Genera.  It  is  fo  called  from  anfjffffrt0 
yb  terra ,  and  drf  ftella,  on  account  of  fome  acute  angles  radiated  from  undefcribed ; 
the  centre  in  all  the  fpecies  of  this  plant,  like  the  corufcations  of  flars  h  W.Watfon, 
reprefented  in  pictures.  F.R.S.  N°. 

This  is  very  nearly  related  to  tFz  Ly  coper  don  ( a )  of  Fournefcrt  ftftj 
and  (£)  Linnaus ,  or  Bovifta  (c)  of  Fillenius ,  to  the  (Y)  Ly coper doides ,  Ly-  x  744. 
coper daftrum,  and  (VJ  Carpobolus  of  Micheli ,  (f)  Linnaus ,  and  his  Dec.  20. 
follower  (g)  Royen  have  comprifed  all  thefe  plants  under  the  gene-  *744-  here  ^ 
rical  name  of  Lycoperdon.  But  with  all  the  refpedt  due  to  thofe  eminent  FfJed 
mailers  of  Botany,  to  whofe  rules  in  conflituting  the  genera  of  plants 
from  the  fructification  I  ftridtly  adhere ;  yet  in  many  of  the  Cryptogamia 
of  Linnaus ,  as  well  as  in  the  Crypt  anther  a  of  van  Royen  it  feems  to  be 
abfolutely  neceffary  to  have  recourfed  to  the  habit  of  the  plant,  in  con- 
ftituting  genera  $  efpecially  in  the  Fungi ,  Fuci,  Alga ,  and  perhaps  in  the 
Capillaries. 

In  order  to  form  a  defeription  of  this  wonderful  plant,  I  fhall  confi- 
der  it  in  it’s  3  parts,  the  volva ,  the  operculum ,  and  t\\t  fructification. 

The  volva ,  to  fpeak  not  only  with  Pliny ,  but  with  Cluflus  alfo,  and 
other  moderns,  is  concave,  reprefenting  the  form  of  a  cup,  1  4  inch  in. 
diameter.  This  cup  has  a  broad  bafe,  from  the  centre  of  which,  whilft 
the  plant  is  flill  growing,  it  fends  forth  fmall  fibrous  roots,  but  few 
like  the  refl  of  it’s  kind  that  fupply  it  with  nourifhment.  But  as  moiflure 
is  by  no  means  agreeable  to  this  whole  family  of  plants,  the  little  roots,, 
together  with  the  centre  of  the  volva ,  into  which  they  were  inferred, 
wither  before  the  plant  comes  to  maturity  ;  which  caufes  a  hole  to  ap¬ 
pear  in  the  bottom  of  the  bafe.  But  when  the  volva  is  rifen  to  4  of  an  inch, 
it  becomes  quadrifid,  having  jaggs  cbtufely  laciniated,  a  little  reflexed  at 
the  point  but  entire  at  the  edges.  This  volva  is  elaflic  ;  on  the  outflde  it 
is  of  an  afh  colour  with  an  uneven  furface,  but  it’s  infide  is  fmootli  and 
whitifh. 


[a)  Infi:.  R.  Herb,  p.563.  [b)  Linn,  Gent.  Plant,  p.  510.  (c)  Cat.  GilT.  p,  196, 

( d )  Michel.  Nova  Plant.  Gen.  p.  221.  (e)  Ibid,  (fj  Linn,  Gen.  p» -.510.  H.  Cliffart,. 
P-  479*  igj  Flor.  Ledenf.  Prod,  p.  518» 


From 


Of  the  Geafter  &c. 

From  earth  oF  the  tips  of  the  reflexed  fegments  of  the  volva  arifes» 
that  part  of  the  plant,  which  1  call  the  operculum.  By  the  gradual  ex- 
tenfion  of  this  part,  from  it’s  joining  with  the  volva  are  formed  2  arches3 
the  heighth  of  which  from  the  fegments  of  the  volva  does  not  exceed 
i  \  inch.  The  fubftance  and  thicknefs  of  the  operculum  equal  thofe  of 
cinnamon  •,  it  turns  up  a  little  at  the  edge,  it  is  whitifh  within,  and 
of  a  reddifh  yellow  without.  We  may  add,  that  a  fort  of  brown 
membrane,  divided  into  4  unequal  parts,  adheres  to  the  top  of  each 
arch. 

From  the  centre  of  the  operculum  juft  defcribed,  on  a  pedicle  fcarce 
JL  of  an  inch  in  heighth,  appears  a  pericardium ,  of  an  oblate  fpheroi'dal 
figure,  brown,  4  of  an  inch  broad,  refembling  the  head  of  a  poppy. 
At  the  top  is  a  circular  hole,  in  which  are  fome  lamella ,  adhering  to 
the  infide  of  the  pericarpium ,  through  it’s  whole  length,  filled  with  a 
woolly  fubftance  *,  and  to  thefe  lamella  a  great  number  of  feeds,  like  a 
very  fine  duft,  adhere,  as  to  fo  many  placenta. 

It  may  feem  perhaps  very  difficult  to  many  Botanifts  to  comprehend, 
by  what  means  a  proper  nourifhment  is  fupplied  to  the  operculum  and 
pericarpium ,  whilft  the  plant  is  in  a  fiouriffiing  date.  They  muft  there¬ 
fore  be  informed,  that  in  the  more  tender  ftate  of  the  plant,  the  volva 
and  operculum  lie  fpread  on  the  ground,  not  unlike  ftar- fifties,  and  are 
joined  together  with  a  fort  of  glutinous  fubftance,  by  means  of  which 
they  are  nouriffied  together  with  the  pericarpium  and  feed.  In  this  fitu- 
ation  all  the  fpecies  of  Geafter  are  ffiewn  by  the  celebrated  Micheli  ;  as 
is  alfo  the  Fungus  crepitus  lupi  diffus  coronatus  T?  inferne  fell  at  us  fir  ft 
mentioned  by  our  great  Mr  Ray  ( a ),  of  which  there  is  a  figure  (b)  in 
the  third  edition  of  his  Syn.  Stirp.  Rrit.  But  when  the  feed  is  ripe., 
the  glutinous  matter,  which  lies  between  the  volva  and  the  operculum , 
dries  up  ;  which  makes  them  rigid  and  elaftic;  whence  they  appear  divi¬ 
ded,  except  at  the  tips  of  the  fegments.  Things  being  thus  conftituted,  the 
radii  of  the  volva ,  the  operculum ,  and  the  fruit,  gradually  arife,  and  the 
whole  plant  nearly  reprefents  an  arched  tower.  This  manner  of  reafon- 
ing,  for  no  one  has  hitherto  had  the  opportunity  of  examining  it  as  it 
grows,  fcarce  admits  of  any  doubt,  fmce  the  wrinkled  exterior  coat 
of  the  volva  at  this  very  time  contains  not  only  fand,  but  alfo  a  fmail 
ftone.  We  learn  alfo  on  the  authority  of  Micheli  (c)  that  the  Carpobo - 
lusy  which,  as  I  faid  before,  is  very  nearly  related  to  the  Geafier ,  cannot 
only  raife  it’s  operculum  from  concave  to  convex,  but  even  do  it  violent¬ 
ly  in  an  inftant,  fo  that  it’s  fmail  globofe  fruit  is  thrown  up  on  high. 

I  have  never  feen  more  than  2  fpecimens  of  this  plant,  which  were 
communicated  to  me  by  Mr  Robert  Nicholhy  Apothecary  of  London. 
The  larger  was  gathered  not  far  from  Reading  by  Dr  Merrick  :  the  fmal- 
kr  was  found  near  Wickham  in  Kent  \  both  of  them  about  the  end  ol 
March. 

A.  the 

(*)  Raii  Synopf.  Ed.  2.  p.  16.  (b)  Tab.  I.  (c)  "Nov. Plant.  Gen.  Tab.  101. 
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A.  The  P eric arpium.  B.  the  Operculum.  C.  the  Volva,  Fig.  107. 

The  P eric  arpium  feen  in  front  \  of  which  A  is  the  circular  foramen .  Fig.  108«. 

V:  In  the  latter  part  of  the  fummer  of  1744*  Mr  Ehret  the  Painter  An  account  of 
brought  me  a  Fungus  of  a  very  extraordinary  drape  and  fize,  which  had  a  ne™fPecies 
been  found  growing  on  a  piece  of  the  trunk  of  an  elm,  in  a  damp  cellar  °{  ,*u"Slls’  ^ 
in  the  Hay-Market.  f  l  s  p^f. 

The  whole  plant  was  about  2  feet  in  height •,  and,  at  firft  fight,  feem-  Bot.  Cantab, 
ed  not  very  unlike  the  horns  of  fome  deer,  being  variously  branched*  N°-  475-P; 
and  covered  with  a  thick  down.  It  was  of  a  fpongeous  fubftance,  and  263 '  Jan^' 
of  a  dufky-red  colour  inclining  to  black.  The  tips  of  the  fmaller  branch-  \p-v* 

es  were  of  a  cream-colour.  The  larger  branches  or  rather  the  tops  of  the 
whole  plant,  were  expanded  in  form  of  a  funnel,  fmooth  on  the  concave, 
and  full  of  pores  on  the  convex  fide.  The  inner  and  lower  part  of  the 
funnel  was  of  the  fame  colour  with  the  ftalk  ;  the  reft  of  it  was  of  a 
cream-colour 

1  have  not  been  able  to  find,  that  this  plant  has  been  mentioned 
by  any  author  :  and  am  perfuaded,  that  it  is  a  new  fpecies  *,  and,  per¬ 
haps,  the  remarkable  branching  of  the  ftalks  may  induce  fome  to  think 
it  a  new  Genus .  As  the  funnel  may  be  efteemed  a  cap,  and  as  this  cap 
is  not  lamellated,  it  will  be  a  Boletus ,  according  to  the  method  obferved 
in  the  3  Edit,  of  Ray's  Synopfis .  According  to  Micheli  it  feems  to  belong 
to  xht genus  of  polyporus.  The  method,  which  I  have  long  ufed  in  the 
diftribution  of  this  clafs,  is  exprefifed  in  the  following  fynoptical  table, 
which,  I  think,  comprehends  all  the  fpecies  hitherto  known. 

FUNGI  font, . 
lamellati, 

c  cauliferi  ;  AMANITA. 

( feffiles  ;  AGARICOIDES, 
porofi, 

c  cauliferi ;  BOLETUS. 

1  feffiles  •,  BOLETOIDES.  v 

cancellati,  aut  fcrobiculis  excavati ; 

ex  pila  erumpentes ;  PHALLUS, 
ex  pila  non  erumpentes  ;  MERULIUS. 
echinati ;  ERINACEUS, 
in  pulverem  abeuntes  5  LYCOPERDON. 
folidi, 

c  cauliferi ;  CHANTERELLA. 

?  feffiles, 

S  calyciformes ;  PEZICA. 
cnon  calyciformes, 

t  in  longitudinem  produdti  %  DIGXTELLUS. 

<  horizontaliter  prodeuntes  5  AGARICUS. 

C  fubterranei  5  TUBER. 


< 
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Fig.  109. 


A  Defcription  of  a  curious  Sea-Plant. 

According  to  this  method  of  mine,  as  well  as  that  of  the  Editor  of 
Rayh  Synop/is,  the  plant  in  queftion  will  be  a  boletus ;  and,  as  I  do  not 
think  it  neceffary  to  conftitute  a  new  genus  *  I  have  taken  the  liberty  to 

call  it  -  1  ...  ’  ‘  ■’ ■  V 

BOLETUS  caule  ramofo  ;  fiimmitatibus  concavis  expanfis  \  ramis 
minoribus  in  acutum  mucronem  defm  entibus.  See  Fig.  109. 


A  defcription  VI.  King  Charles  the  fecond  had  in  his  clofet  at  Whitehall^  this  co- 
of  a  curious  ralline  (as  I  call  it)*  ;  which,  I  fuppofe,  had  been  prefented  to  him  by 

Secx-pUny  }  fQ1Tie  0f  fea-officers,  appointed  to  cruife  in  the  foundings,  lying  off 

the  W.  of  England ,  towards  the  Atlantic  Ocean.  I  have  had  it  from 
M  d’ late  thence  entire,  and  in  perfe&ion,  from  foine  of  the  late  commanders  on 

Pref  R.  S.  that  ftation  (of  which  I  here  give  an  entire  figure  when  young)  who,  by 

and  Col  Med.  tjjejr  founding  lines,  brought  it  up  from  the  rocks  at  the  bottom  of  the 
478  pTi  Jan*  ^ea  ’  an^  which  being  a  very  curious  coralline,  I  wonder  it  has  been  fo 
&  Feb  1746.  little  taken  notice  of. 

Read  Feb.  6.  It  rifes  to  4  feet  high,  from  a  woody  bafts,  near  an  inch  diameter, 
1745-6-  giving  it  a  firm  foundation  on  the  rocks  in  the  bottom  of  the  fea,  fpread- 
J£'  ll°*  ing  out  it’s  branches  like  a  fan,  the  fubftanceor  inner  part  of  which  i& 
woody,  of  a  light  brown,  or  blackifh  colour  (as  at  a,  bf)  covered  all 
over  with  a  thin  tuberculated  cruft,  of  an  afh-colour,  or  fometimes  yel- 
lowifh,  feldom  joined  together,  as  the  rete  marinum ,  but  loofe,  and 
diftorted  ;  and  not  ftrait,  as  moft  of  this  kind. 

I  have  had  it  from  Tangier ,  Antigua ,  and  Newfoundland ;  from  which; 
laft  place,  one  with  the  Jtella  arhorzfcens'  Rondeletii,  p.  12 1.  (mentioned 
by  Wlv  JVinthorp ,  in  thefe  Tranf.  N°.  57.  p .  1152.)  having  it’s  branches 
fattened  feveral  times  round  thofe  of  this  coralline ;  a  branch  of  which 

Fig  in.  is  here  figured,  with  the  animal  flicking  to  it,  at  Fig.  111.  in  which  a> 

%  1 1 2. 

is  the  mouth,  and  Fig.  112.  reprefents  the  back  part  of  it,  having  a. 
crack  in  it  by  fome  accident.  The  fineft  of  this  kind  was  given  me  by? 
the  late  Duchefs  of  Beaufort ;  who  told  me,  fhe  had  it  prefented  to  her  by 
the  late  Colonel  Codrington ,  Proprietor  of  the  ifland  of  Barbuda  j  from 
whence  in  all  likelihood  he  had  it. 

I  do  not  pretend  to  give  a  new  name  to  this  coralline,  to  make  con- 
fufion  5  but  only  mention  fuch  authors,  as  have  already  taken  notice 
of  it ;  of  whom  John  Bauhin  is  the  firft  that  defcribes  it  plainly,  both 
by  words,  and  an  imperfed  figure  of  a  fmall  piece  or  branch,,  which  her 
had  communicated  to  him  by  a  perfon  whom  he  does  not  name,,  by 
reafon  (as  I  fuppofe)  he  had  by  ftealth  broke  it  off  a  large  branch,  kept 
in  what  he  calls  Theatrum  Naturalium  Serenijfima  Regina  Anglia  ;  whom 
I  fuppofe  to  be  Queen  Elizabeth  *,  and  which,  to  my  knowledge,  is, 
too  much  pradifed  fmce  by  unworthy  perfons. 

^  j  )  :  f  I  47  "f  r  '  / r  ■  £  '•  ■'  ’ 

Frutex  marinus  Flabelliformis  cortice  cverrucpfo  obdudus.  Doodii  Raid  Hill.  ’Tom.  II L 
p.  7.  &  Syn.  Ed.  3 .  p.  32.  Corallo’ides  granulofa  alba .  J.  B.  lom.lll.  p.  809.  Erica. 
■marina  alba  f rut efcens.  Muf.  Pet.  50.  Keratopbyton  FlabelHfome ,  cortice  <verrucofo 
obdudum.  Raii  Sjn.  Ed.  3.  p.  32. 
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A  Catalogue  of  Plants ,  &c. 

It  is  likely,  that  many  of  the  coralline  fubftances  mentioned  by  an* 
thors,  may  be  this,  or  parts  of  it,  the  cruft  being  rubbed  off  more  or 
lefs,  and  it’s  colour  changed,  and  thereby  defended  for  different  co¬ 
rallines. 


VII. 

N°. 474.  p.  189.  Ann.  1742.  tool. 
N°.  472.  p.  75.  Ann,  1741.  951« 


952. 


N°.  474.  p.  189.  Ann.  1742.  1002* 

\  1 


N°.  494.  p-  359-  Ann>  i748*  i3°1, 
N°.  480.  p.  213.  Ann.  1744.  1101. 


N°.  480.  p.  213.  Ann.  1744-  ll02h 

K°*  494.  p.  359.  Ann.  1748.  1302. 

N°.  474.  p.  189.  Ann.  1742. 1003.? 
N°.  475.  p.403.  Ann.  1749*  I35l6^ 

N°.  476.  p.421.  Ann.  1743.  1051. 


Abrotafntm  him  folio  acHofi  &  A  cataldgue 
odorato  Tourn.  Draco  herba  P^ants  Pp*~ 

Park.  Tarragon.  R "‘th/iZ 

Abjinthmm  Ponticum  Galem  Ger.  Camp.  'ofApo - 
Roman  or  Cyprefs  Wormwood.  theedries  of 
Abfinthium  P anaceti  folio  odora -  London » p 
tiffmum  Amm.  p-.  142.  The  fu,ant„ t0  tht 
molt  odorous  W  ormwood  <$ir  Hans 
with  Tanfey  leaves.  Sloane,  Bart. 

Abutilon  Americanum  Ribefii  fo~  by  Mr) ofeph 
lio,  fore  cameo ,  frubfu  penta- 
gono  afpero  Houft.  American  chdPprS  ^ 
Abutilon  with  currant  leaves-,  &  pra>ie&. 
a  flefh- coloured  flower,  and  a  Botan. 


rough  five  cornered  fruit. 


Abutilon  Lavater *s  flore,  frublu 
criftato  Hort .  Elt,  Abutilon 
with  a  flower  like  Lavatera, 
and  a  crefted  fruit. 

Acacia  Americana,  flore  albo , 
pinnis  latiuf culis  glabris ,  fili - 
quis  latis  Houfton.  American 
Acacia ,  with  a  white  flower, 
broad  fmooth  leaves, and  broad 
pods. 

Acetofa  arborefeens ,  ex  Infulis 
Fortunatis  Pluknet.  Shrubby 
Sorrel  with  around  leaf,  from 
the  Fortunate  Iflands . 

Acetofa  rotundifolia  repens  Ebora- 
cerfis ,  folio  in  medio  deliquium 
patiente  *.  Creeping  round¬ 
leaved  Sorrel  of  the  North. 


Aconitum  caeruleum,  five  Napellus 
C.B.  183.  Blue  Helmet-flower 
or  Monks-hood. 


Aconitum  hyemale  Ger .  Park . 
Winter  Wolfs- bane. 


*  Mor.  Pifl*  ii.  5^3* 
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A  Catalogue  of 
N°.  484.  p.  597.  Ann.  1745.  1152. 

N°.  474.  p.  189.  Ann.  1742.  1004. 

N°.  495.  p.  403.  Ann.  1749.  1352. 

f 

N°.  484.  p.  597.  Ann-  1745.  1151. 

No.  491.  p-  43.  Ann.  1746.  1203. 

N°.  495.  p.  403.  Ann.  1749« 

N°.  491.  p.  43.  Ann.  1746.  1201. 

3  202. 

N°.  484.  p.  597.  Ann.  174 5.  1153. 

0 

1154. 

■« 

N°.  494.  p.  359.  Ann.  1748.  1303. 
N°.  491.  p.  43.  Ann.  1746.  12040. 

N°.  472.  p8  75.  Ann.  1741.  953. 


Plants ,  &c. 

Aconitum  Lycoffcnum  caeruleum 
calcari  oblongo  J.  B.  Blue 
Wolfs- bane  with  a  large  fpur. 

Aconitum  Lycoffonum  luteum  C.  B. 
The  yellow  poifonous  Wolfs¬ 
bane. 

Aconitum  Pyrenaicum ,  ampliore 
folio  tenuius  laciniaio  T.  424. 
Pyrenean  Wolfs-bane,  with  a 
larger  leaf,  divided  into  fines: 
fegments. 

Acorus  verus ,  five  Calamus  aro~ 
maticus.  Off.  &  C.  B .  The 
fweet-fmelling  Flag  or  Cala¬ 
mus. 

Acriviola  maxima,  odorata ,  flore 
pleno  Boerh.  The  great  double 
Nafturtium ,  or  Indian  Crefs. 

Adhatoda  minor  Canarienfls  Pluk. 

The  fmaller  Canary  Adhatoda. 
Adi  an  tum  Americanum  Cor  nut» 
Black  Maiden-hair  of  Ame¬ 
rica. 

Adiantum  nigrum  Offic.  Com¬ 
mon  black  Maiden-hair,  or 
Oak-fern. 

Adonis  alias  Eranthemum ,  J.  B. 
Adonis  flower,  or  red  Maithes. 

Agrimonia  Orientalis ,  /pica  brevi 
crafla ,  &c.  Tourn .  Dwarf 

Eaftern  Agrimony,  with  thick 
creeping  roots,  and  the  fruit 
growing  in  fhort  thick  fpikes. 
Agrimonoides  Column.  isc.1.145. 

Baftard  Agrimony. 
Alaternoides  Africana  T dephii 
Imperati  folio  Hort.  Amft. 
Baftard  Alaternus  of  Africa , 
with  leaves  like  the  Telephium 
Imperati . 

yf/r*#  tenuifolia  crifpa  J.  B.  Nar¬ 
row  curled  leaved  Vervain- 
Mallow. 


■f  Agrimonia  Orientalis ,  humilis ,  radice  crajfijfima  repente,  fruflu  in  fpicam  brevem 
&  denfam  congejlo  Tourn.  Cor.  21. 

N°.  494* 
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N°.  494.  p.  331.  Ann.  1747.  1251. 

N°.  491.  p.  43.  Ann.  1746.  1205. 
N°.  494.  p.  331.  Ann.  1747.  1252. 

1253. 

1254. 

\ 

r- - _^p.  359.  Ann.  1748.  1304. 
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N°.  484.  p-  597.  Ann.  1745*  H55- 

N°.  474.  p.  189.  Ann.  1742-  1005. 

N°.  494.  p.  359.  Ann.  1748.  1301. 

N°.  474.  p.  181.  Ann.  1742.  1006. 
N°.  472.  p.  75.  Ann.  1741.  957. 
N°.  474.  p.  189.  Ann.  1742.  1007. 


Alchimilla  Alpina  Quinquefolii 
folio ,  fubtus  argenteo  J.  R.  H. 
218  The  Alpine  five- leaved 
Ladies  Mantle  with  the  under 
part  of  the  leaves  white. 

Aims  nigra  Offic.'  The  black 
Alder-tree. 

Alyjfoides  incanum ,  foliis  f  nuatis 
Inft  R,  H.  218.  Hoary  Alyf- 
foides  with  finuated  leaves. 

Alyffon  Creticum ,  foliis  angulatis , 
flore  violaceo  T»  Cof.  15.  Candy 
Madwort,  with  angular  leaves, 
and  violet  coloured  flowers. 

Alyffon  Creticum ,  Saxatile,  foliis 
undulatis ,  incanis  T.  Cor.  15, 
The  Alyffon  of  Candia,  with 
hoary  undulated  leaves. 

Alyffon  frutico fum  incanum  Tourn. 
hoary,  lhrub  Madwort. 

Amaranth oides  Lychni dis  folio  ca¬ 
pitulis  argenteis  Pourn.  The 
white  or  filver  coloured  Globe 
Amaranthus,  or  Eternal  flower. 

Idem  capitulis  purpureis.  The 
purple  Globe- Amaranthus,  or 
Eternal-flower. 

Amaranthus  maximus  Offic.  pur¬ 
pureus  major  Park .  The  tree 
Amaranth. 

Amaranthus  Siculus  Spicatus  Boc- 
cone.  Boccone9 s  perennial  fpi- 
ked  Flower-gentle  of  Sicily. 

Ammi  majus  Off,  C»  B .  159» 
Common  broad-leaved  Bifhops 
Weed.  / 

Anantho cyclus  Coronopi  folioVailL 
Ananthocyclus  with  a  Bucks.» 
horn  leaf. 

Anchufa  purpurea  Park.  Purple 
Alkanet. 

Anifum  Offic.  herbariis  C.  B.  An- 
nife. 

Anonis  non  fpinofa ,  vifcida ,  hir- 
futa ,  odore  Pheriac#  Hort0 
CathoL  Hairy,  vifcous  Reff- 
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N°.  494.  p.  359.  Ann.  1748.  1306, 


harrow,  without  fpines,  and 
fmelling  like  Venice  Treacle. 

Anonis  purpurea ,  fpicata ,  0/0^- 
curoides  major  Boerh.  The 
greater  fox-tail,  purple,  fpiked 
Reft- harrow. 


N°.  495.  p,  403*  Ann.  1749,  1 3 54- 

1  '  /  *  1 

t  V  -  .  _  . 

N°.  49 1  •  p,  43.  Ann.  174 6.  1306. 

N°.  476.  p.  421.  Ann.  1743.  1052. 
N°.  484.  p.  597.  Ann.  1745.  1156. 
N0*  495-  P°  403.  Ann*  1749.  1354* 

N°.  474,  p.  189.  Ann.  1742. 1008. 

N°.  491 Q  p.  43.  Ann.  1746.  1207, 

N°>  476.  p*  421.  Ann.  1743«  1053. 

N°.  494.  p.  360.  Ann.  1748.  1307. 

p.  331.  Ann.  1747.  1255. 
N°.  472»  p.  75.  Ann.  1741.  859* 

#58. 

N°.  491,  p#  43,  Ann.  174 6.  1208* 

7  Magno* 


Apocynum  majus  Syriacum  re tint 

Cornut.  91.  The  greater  up¬ 
right  Syrian  Dogs- bane. 
Aquilegia  hortenfis  multiplex , 

flore  *  pleno  C.  B.  Double  Co* 
iumbines. 

Arbutus  folio  ferrato  C .  5.  Straw* 
berry- tree. 

Ariftolochia ,  Clematitis  refia  Off \ 
■&  C.  B .  Creeping  Birthwort. 
Ariftolochia ,  P  ft  olo  chi  a  Cretica . 
The  ever-green  Birth  wort  from 
Crete* 

Arum  Africanum  flore  albo  Par  ad* 
Bat .  The  African  with 
white  flowers. 

maximum ,  Colocafla 
caulibus  nigricantibus 
Hort.  Lugd.  The  greateft 
Egyptian  with  blackilli 
ftalks. 

<3/££r,  lituris  nigris 
maculatum  Hort.  P.  The 
white-veined  Arum ,  fpotted 
with  black. 

Afarina  caule  ere  fio  ramofo ,  foliis 
oblongis  acutis  feffilibus ,  jfcn- 
bus  erefiis.  Upright  Afarina 
with  long  (harp-pointed  leaves* 
Afarum  Dod,  Pempt .  358. 

54.  Afarabacca. 

Afparagus  aculeatus  fpinis  horri¬ 
dus  C.  B .  Prickly  Sparagus  of 
Sperage. 

Afparagus  fylveftris  tenuiffimo  fo¬ 
lio  C.  B.  Wild  Sparagus  or 
Sperage  with  narrow  leaves. 
Afperula  odorata ,  Offic » 

&  Dodon.  Wood-roof. 

N°.  484, 
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N°.  484.  p.  597.  Ann.  1745.  1157. 
N°.  491.  p.  43.  Ann.  1746.  1209. 

N°.  476.  p.  421.  Ann.  1743.  1054. 

N°.  494.  p.  360.  Ann.  1748.  1308. 

— - p.  331.  Ann.  1747.  1256* 

N°.  494.  p.  360.  Ann.  1748.  1310. 

N°.  480.  p.  213.  Ann.  1744.  1103. 

N°.  494.  p..  360.  Ann.  1748.  1309. 
N°.  480.  p.  213.  Ann.  1744.  1104. 

1105. 

N°.  495.  p.403,  Ann.  1740.  1356. 

N°.  484.  p.  597.  Ann.  1745*  1158. 
N°.  474.  p.  189.  Ann.  1742.  1009. 
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N°.  495.  p.403.  Ann.  1749.  1357. 

*  Mor.  Hiji. 


After  Atticus  caruleus  vulgaris 
C.  B.  Purple  Italian  Starwort. 
After ifu-s  perennis  maritimus  pa- 
tulus  Tournef.  The  maritime 
perennial  dwarf  yellow  Starwort . 
Afteroides  Alpina,  falicis  folioX 
Tourn .  Ballard  Starwort  of  the' 
Alps,  with  a  Willow  leaf.  | 
Aftragalus  annuus ,  anguftis  flori¬ 
bus  ,  pediculis  longis  T ourn.  An¬ 
nual  Milk-Vetch,  with  narrow 
flowers,  and  long  foot-ltalks. 
Aftragalus  luteus  annuus  Monfpe- 
liac,  procumbens  Mor.  Hift . 
Yellow  annual  trailing  Milk- 
Vetch  of  Montpelier. 

Aftragalus  luteus  perennis  pro¬ 
cumbens  vulgaris  five  fylve- 
ftris *,  Wild-Liquorice  or 
Liquorice- Vetch. 

Aftragalus  luteus  perennis  filiqua 
gemella  rotunda  fourn.  Yellow 
perennial  Milk- Vetch  with  a 
round  pod. 

Aftragalus  Orientalis  altijf.  Galeg es 
foliis  T  Tall  Oriental  Milk- 
Vetch  with  Goats-rue  leaves. 
Aftragalus  pumilus  filiqua  epi¬ 
glottidis  forma  Hourn.  Dwarf 
Milk- Vetch  with  a  pod  Ihaped 
like  the  epiglottis. 

Atriplicis  marina  fpecies  Valerandl 
J.  Bauh. 

Baccharis  Africana ,  Coronopi  fo¬ 
lio  Vaill.  Acad.  African  Plow¬ 
man’s  Spikenard  with  a  Bucks- 
horn  leaf. 

Balfamina  feemina  C.  B.  The  fe¬ 
male  Balfam  Apple. 

Balfamita  major  Dod.  Coftus  Hor¬ 
torum  Off.  The  greater  Colt- 
mar. 

Barba  Jovis  Africana ,  foliis  viri¬ 
dibus  pinnatis  ?  flore  coeruleo 
Boerhr  The  African  Jupiter’s 

Beard. 
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N°.  480.  p.  213.  Ann.  1744.  1106. 

N°.  476.  p.  421.  Ann.  1743.  1055. 
N°.  484.  p.  597.  Ann.  1745.  11 59. 
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N°.  472.  p.  75.  Ann.  1741.  961. 
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N°.  474.  p.  189.  Ann.  1742.  10 10. 

N°.  484.  p.  597.  Ann.  1745.  1160. 

No.  480.  p.  213.  Ann.  1744.  1107. 

N°.  495.  p.  403.  Ann.  1749.  1358. 
N°.  476.  p.  42 1 .  Ann.  1743. 1056. 

N°.  494.  p.  331.  Ann.  1747.  12 57. 
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/ 

- p.360.  Ann.  1748.  1312. 
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Beard  with  deep  green  leaves' 
and  blue  flowers. 

Barba  Jovis  Hifpanica  incana 
flore  luteo  "Bourn.  Spanifli  Ju¬ 
piter’s  Beard. 

Barbarea  J.  B.  flore  fimplici  Park . 
Winter  CraTes. 

Bellis  radice  repente ,  latioribus 
ferratis  foliis  Morifon  *.  Creep¬ 
ing-rooted  Ox-eye  Daifle  with 
broad  ferrated  leaves. 

Bellis  fpinofa  foliis  Ager  at  i  C.  B. 
Santolina  fpinofa  Agerati  foliis 
Bourn.  Prickly-leaved  naked 
yellow  Daifle. 

Betonica  Alpina  incana  purpurea 
Barellier  Icon .  Hoary  Alpine 
Betony  with  purple  flowers. 
Bidens  folio  tripartito ,  divifo 

Bourn .  Water  Hemp-Agri¬ 
mony,  with  a  yellow  flower. 
Bidens  foliis  non  dif] effis  Bourn . 
Water  Hemp-Agrimony  with 
an  undivided  leaf. 

Biftorta  major ,  radice  minus  in¬ 
torta  C.  B.  The  greater  Biftort 
or  Snake- weed. 

Blattaria  alba  C.  B.  241.  The 
white  Moth-Mullein. 

Blitum  perenne  :  Bonus  Henricus 
J .  B.  G .  Englifti  Mercury  or 
All-good. 

Borrago  Conft  ant  inop  olit  ana ,  flore 
reflexo  cteruleo^  calyce  veflc.  T. 
Cor .  Borrage  of  Conftantino- 
-  ple,  with  a  blue  reflexed  flow¬ 
er,  and  a  fwelling  empale- 
ment. 

Brunella  folio  laciniato  C.  B.  261 . 
Laciniated  Self-heal  with  a 
fmall  white  flower. 

Brunella  major ,  folio  non ,  d'ijfeffo 
C.  B.  260.  Off.  386.  Common 
Self-heal. 


*  Beilis  major  radice  repente  foliis 
Ox.  iii,  29. 


latioribus  ferratis  D,  Morif  Praplud .  Bot.  Hill. 
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Buglojfum  Creticum  majus ,  flore 
caeruleo  purpurante  H.  R.  Par. 
Greater  Buglofs  of  Candy  with 
a  blue  flower  inclining  to  a 
purple  colour. 

Buglojfum  Creticum  verrucofum 
perlatum  quibufdam  H.  R.  Par . 
Warted  Buglofs  from  Crete. 

Buglojfum  latifolium  fempcrvirens 
C.  B.  Ever- green  Borrage. 

Buglojfum  Orientale ,  flore  luteo 
Pourn.  The  Eaftern  Buglofs 
with  yellow  flowers. 

Bugula  Orientalis  flore  inverfo 
caeruleo  V burn .  *  Hairy  Eaftern 
Bugle,  with  an  inverted  blue 
flower,  fpotted  with  white. 

Buphth  almum  Orient  ale ,  Panaceti 
minoris  folio  ^  flore  luteo  amplo  E 
Pourn . 

Bupleurum  foliis  linearibus  acutis 
fejfilibus  FI.  Leyd .  Hares- ear, 
with  narrow  fharp-pointed  feG 
file  leaves. 

Burfa-P  aft  oris  major ,  folio  ft - 
eleganti ,  inftar’  Cor onopi 
repentis  C .  B.  Greater  Shep- 
herds-purfe,  'with  an  elegant 
finuated  leaf. 

Calendula  minor  Hifpanica  Hort. 
Lugd.  Bat .  Small  Spanilh 
Mary  gold. 

Calendula  |j  polyanthos  maxima 

C.  B.  The  largeft  double  Ma- 
rygold. 

Calthoides ,  foliis  oblongis ,  ceefiisy 
craffis  Shaw  Specimen .  Cal¬ 
thoides  with  thick,  bluifh-green, 
oblong  leaves. 

Campanula  hortenfis ,  folio  &  flore 
oblongo  C.  B .  94.  Coventry 
Bells. 

4  Y  N°.  494. 


*  Orientalis,  villofa ,  flore  inverfo  caruleo,  alba  macula  notato  Tourn,  Cor.  14 

-J-  AmftiJJimo .  ||  Caltha. 
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N0.  404.  p.  331.  Ann.  1747.  1250.  Campanula,  minor  annua  foliis  in- 

cifis  Mor.  Hift.  2.  458.  Small 
annual  cut-leaved  Bell-flower, 
or  Venus’s  Looking-glafs. 

p,  3  60.  Ann.  1748.  1314.  Campanula  minor ,  foliis  incijis 

H.  L.  B.  Small  cut-leaved 
Bell-flower. 

N°.  474.  p*  189.  Ann.  1742.  1014.  Campanula  Perflem  folio , 

^/<£0  p/0770  Z.0^.  The  double 
Peach-leaved  Bell-flower. 
Canella  alba  Off.  Cort.  Winter-* 
anus  vulgo  Winter’s  Bark. 
Cardiaca  flore  canefcente  Amman . 
Mother- wort  with  a  hoary 
flower. 

Carduus  acaulis  minor,  flore  pur¬ 
pureo  C.  B.  380.  *  Dwarf  Car¬ 
line  Thiflle. 

Carduus  aculeatus ,  Ptarmicae  Au- 
flriacae  folio  ¥ riumfetti.  Prick¬ 
ly  Thiftle  with  leaves  like  the 
Auftrian  Sneezewort. 

Carthamus  Off.  flore  croceo  Pourn* 
Baftard  Saffron  or  Saf- flower» 

N°*  472.  p.  75.  Ann.  1741.  964.  Carthamus  Africanus  folio  Ilicis* 

flore  aureo  Boerh .  Shrubby 
African  Baftard  Saffron  with  an 
ever- green  Oak  leaf,  and  a 
golden  flower. 

N°.  474.  p.  190.  Ann.  1742.  1018.  Carum  Off.  Carawaies. 

N°.  494.  p.  331.  Ann.  1747.  1260.  Caryophyllata  montana,  flore  luteo* 

nutante  H.  R.  Par .  Mountain 
Avens,  with  yellow  nodding, 
flowers. 

N°.  480.  p.  213.  Ann.  1744.  1 1 12.  Caryophyllus  barbatus  fylveflris 

C.  B .  Deptford  Pink. 

N°.  484,  p.  597.  Ann.  1745.  11^3.  Caryophyllus  Sinenjis  floret  vario 

Rand.  Hort .  Chelf  Chinefe 
Pink  with  a  variable  flower. 

1162.  Catanance  flore  luteo  latifolia  “f~ 
Tourn.  Broad-leaved  Candy 
Lion’s-foot  with  a  yellow 
flower.  . .  *  s 

*  There  is  no  fuch  name  in  Bauhin’s  Pinax  :  I  fuppofe  the  Carlina  acaulos  minore 

purpureo  flore  of  that  author  is  the  plant  intended. 

f  latiore  folio .  '  *  ' 

N°.  494» 
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1058. 

N9.  474.  p.  190.  Ann.  1742.  1015. 
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Wo.  494.  p.  360,  Ann,  1748.  1315. 
*- — — *— p.  332.  Ann.  1747.  1261. 

N°.  495.  p.  403.  Ann.  1749.  1360. 

N°.  480.  p.  213.  Ann.  1744.  1113. 

•  Nr  •  •  *“  r  ‘ 

1 1 14. 

r  * 

1415. 

NY  494.  p.  360.  Ann.  1748.  1316. 
N°.  484.  p.  597.  Ann.  1745.  1164, 

N°.  491.  p.  43.  Ann.  174 6.  1212. 

0  ■*  * 

N°f  494.  p.360.  Ann.  1748.  1317. 

NY  494,  p.  332.  Anri,  1747.  1262. 

..."  ■.  3  . 

NY  480.  p.  213.  Ann.  1744.  mo. 

g+  +  \'  - {  .  ■  .  ' 
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N°.  484.  p.  597.  Ann.  1745*  116& 


Cat  aria  minor  Alpina  T.  Inf 
202.  The  fmaller  mountain 
Catmint. 

Cat  aria,  qua  Nepeta  minor  foliis 
Mehjja  Purcica  Hort.  Cath. 
Lsiler  Catmint  with  leaves 
like  Turkey  Baum. 

Centaurea  calicibus  fetaceo  -  fpi- 
nofis ,  foliis  lane  eolatis  p  edola¬ 
tis  dentatis  Hort.  Cliff.  Great 
Centory  with  fpear-pointed 
leaves. 

Cent  aurium  majus  Alpinum  luteum 
C.  B.  Greater  yellow  Centory 
of  the  Alps. 

Centaurium  minus  luteum  per  fo¬ 
il  at  tm  J .  B.  Yellow  Centory. 
Cerinthe  major ,  flore  verfte  olore 

C.  B.  *  Great  Mountain  Ho¬ 
ney-wort. 

Cerinthe  minor ,  flavo  flore  C.  B . 
258.  Yellow  flowered  Honey- 
wort. 

Chamxcerafus  Alpina  frudiu  ge¬ 
mino  rubro  C.  B.  Mountain 
upright  Honey-fuckle  with  red 
berries. 

Chamsepitys  lutea  vulgaris ,  folio 
trifido  C.  B.  &  Ojflc.  Common 
Ground-pine. 

Chenopodio  -  morus  minor  Boer. 
hid.  91.  Smaller  Bloody  Spi¬ 
nach. 

Chondrilla  Sonchi  foliis  flore 
purpurafeente  major  P ourn.  475. 
Blue  flowered  Mountain  Let¬ 
tuce  of  the  woods. 
Chriftophoriana  vulgaris  Park • 
Herb  Chriftopher  or  Bane-ber¬ 
ries. 

Chryfanthemum  Bermudenfe ,  Leu¬ 
coii  folio  crajfo  Pluk.  Corn 
Mary  gold  of  Bermudas. 


Cerinthe  quorundam  major  verficolore  flore  J .  B.  +  folio. 

T  •  *  4  Y  2 
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N°.  480,  p.  2.14.  Ann,  1744,  1116, 

1117. 

1 1 18. 

N°.  484.  p.  598,  Ann.  1745,  1166. 
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N°.  494.  p.  360.  Ann.  1748.  1318. 
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N0..484.  p.  598,  Ann.  1745.  1169. 
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N°.  491. .p.  43.  Ann;  1746.1214. 
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Chryfanthemum  Creticum  Gen 
Park.  Candy  Corn  Marygold 

Chryfanthemum  flore  pleno  f  ourn • 
Corn  Marygold  with  double 
flowers. 

Chryfanthemum  mixtum ,  flore  ple¬ 
no  Hort.  Eyft .  Mixt  Corn 

Marygold  with  a  double  flower; 

Cirfmm  Anglicum  Ger .  The  Eng- 
Jifli  foft  or  gentle  Thiftle. 

Gift  us  fosmina  Salvia  folio  C.  B. 
Female  Rock-rofe  with  Sage 
leaves. 

Ciflus  ladanifera  Hifpanica,  flore 
albo  macula  punicante  infignito .* 
Spanifli  gum-bearing  Ciflus ,  or 
Rock-rofe,  with  Willow  leaves,, 
and  white  flowers  fpotted  with, 
purple. 

Ciflus  ladanifera  Hifpanica  Sali¬ 
cis  folio  G.  B.  ’f  Spanifli  gum¬ 
bearing  Ciflus  or  Rock-rofe, 
with  Willow  leaves  and  white 
flowers.. 

Ciflus  mas  Lujitanicus  folio  am - 
pliffimo  incano  T ourn .  Male 
Portugal  Rock-rofe,  with  an 
ample  hoary  leaf., 

Citrullus  five  Anguria  vulgo  Park . 
Citruls. 

Clinopodium  Americanum .  rotundi- 
folium ,  Pulegii  odore  Houft . 
Round-leaved  American  Field- 
Bafil,  with  a  fmell  of  Penny* 
royal. 

Clinopodium  minus  Ocimi  facie 
C.B.%  Wild  Bafil. 

Clutia  foliis  petiolatis  Linn.  -  Hort. 
Cliff.  Clutia  with  foot-ftalks> 
to  the  leaves. 


*  Ciflus  Ladanifera ,  Hifpanica,  Salicis  folio  9  flore  albo-,  matula  punicante  infignito 
Tourn. 

4  Ciflus  Ladanifera  Hifpanica  incana  C.  B. 
i  Clinopodium  arvenfe .  Ocimi  facie  G.  B* 
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N°.474.  p,  loo.  Ann.  1742.  1017, 

« 

N°.  480.  p.21.4.  Ann.  1744.  1119. 


NT  480.  p.  214.  Ann.  1744.  1120. 


N°.  495.  p-  403.  Ann.  1749.  1361. 


N°.  494.  p;  360.  Ann.  1748'.  1319. 


N°.  495.  p.403.  Ann,  1749.  1362. 


N°.  491..  pi  44.  Ann.  1746.  1215. 


N°.  476,  p.  421.  Ann.  1743.  1059. 


N°.  495.  p.  404.  Ann.  1749.  1363. 

1364. 


3&°.  472,  p.  76.  Ann.  1741.  965. 


Cm  cus  Atrabfylis  lutea  ditius  Of. 
Hort.  Lugd .  Zfa/.  The  DiftafF 
Thiftle, 

Colutea  AEthiopica  flore  pkcsniceo, 
Barbu:  Jovis  folio  Breyn.  iEthi- 
opian  Bladder-Senna  with  fear- 
let  flowers  and  leaves  like  the 
Silver  Bufh. 

Coma  aurea  Africana  fruticans , 
foliis. .  Linar i*e  anguftis  Hort. 
A  raft.  African  fhrubby  Gol¬ 
dilocks. 

Comm elina  foliis  ovato-lanceolatis  ; 
petalis  tribus  majoribus  aquali¬ 
bus .  Linn .  Com  melina-  with 

oval  lanceolated  leaves,  and  the 
three  greater  petals  equal. 

Comm  elina  radice  Anac  amp  fer  otis 
Hort.  Elt.  Lab.  79.  Coin- 
melina  with  a  root  like  Or»- 
pine. 

Convolvulus  argenteus  elegant  if i- 
mus  ;  foliis  tenuiter  incifls  Inft. 
R .  H.  The  moft  elegant  Silver 
Bindweed  with  fine  cut  leaves. 

Convolvulus  caruleus  major ,  folio 
fubrotundo  Ger .  Park.  The 
greater  Bindweed  with  round- 
ifh  leaves. 

Convolvulus  cteruleus  minor  Hifpa - 
nicus  Park .  Spanifh,  blue* 

lefier  Bindweed,  with  an  ob¬ 
long  leaf. 

Convolvulus  peregrinus  pulcher 
folio  Betonicte  J .  B .  Bindweed 
with  Marfh-mallow  leaves. 

Convolvulus  Siculus  minor  \  flore 
parvo  auriculato  Bocc.  Rar . 
Small  blue-flowered  Sicilian 
Bindweed. 

Conyza  humilior ,  Linar  i  £  folio «, 
floribus  luteis  umbellatis  Amm . 
141.  Low  Flea-bane  with 
Toad- flax  leaves,  and  yellow 
iimbellated  flowers. 
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N°.  491.  p.  44»  Ann.  1746.  12  l6. 

N°.  494.  p.  360.  Ann.  1748.  1310. 

« '  * 

N°.  491.  p.  44.  Ann.  1746.  1217. 

1218. 

N°.  494.  p.  360.  Ann.  1748.  1311. 

N°.  484.  p.  598.  Ann.  1745. 1170. 

N°.  480.  p.  214.  Ann.  1744.  1121. 

1122. 

N°.  472.  p.  76.  Ann.  1741.  966. 
N°.  494.  p.  360.  Ann.  1748.  1322. 

■  »  '  'ii  ■"  ; 

N°.  476.  p.  421.  Ann.  1743*  1060. 

"t .  ) 

1061. 

1  *  »-» —  -• 

,•  ^  ♦,*,  .  v. . 

N°.  484.  p.  598.  Ann.  1745.  1171. 


Conyza  minima  Ger.  emac .  Small 
Fleabane. 

Cornus  foliis  lance  olatis  acutis  fub- 
tus  incanis ,  umbellis  minoribus . 
Cornei  with  (harp  fpear-pointed 
leaves,  hoary  underneath,  and 
(mailer  umbel  Is. 

Corona  Solis  annua ,  p/^0 

<Tcurn.  The  double  annual 
Sun-flower. 

Coronilla  herbacea ,  ‘JW/V 

Fourn.  Herbaceous  jointed-pod- 
ded  Colutea ,  with  a  vari  able 
flower. 

Coronilla  leguminibus  teretibus  ar¬ 
ticulatis  er  e  Siis  FI.  Leyd.  387. 
*  Candia  herbaceous  jointed- 
podded  Colutea  with  a  fmall 
purplifh  flower. 

Cotyledon  Africana  frutefeens  flore 
coccineo  umbellato ,  Commelin . 

Shrubby  African  Navel- wort, 
with  fcarlet  umbellated  flowers. 

Cuminoides  T ourn.  Baftard  or 

Wild  Cummin. 

Cyanus  minor ,  purpureo  C.  B. 

Small  Blue- bottle  with  a  purple 
flower. 

Cyanus  Furcicus ,  orientalis1 

odoratus  major  Park .  The  Sul¬ 
tan  flower. 

Cynogloffum  Creticum  argenteo  fo¬ 
lio  C.  B .  f  Candia  Hounds- 
tongue  with  narrow  filver  co¬ 
loured  leaves. 

Cyperus  odoratus  radice  longa  C.  B. 
The  ordinary  fweet  Cyperus ,  or 
Englifli  Galingale. 

Cyperus  rotundus  efculentus  angu- 
Jlifolius  Ibid .  Sweet  Cyperus , 
or  Rufhmit. 

Cytifus  Alpinus  flore  luteo  race - 
mofo  pendulo .  Bean-trefoil, 
with  a  yellow  flower,  hanging 
in  bunches. 


*  Coronilla  legum  teret,  artic.  ere  El.  caule  herbaceo  FI.  Leyd. 
*f  CynagloJJum  Creticum  argenteo  angufto  folio  C.  B. 
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N°.  4 76.  p,  421.  Ann.  1743.  1 063. 

1062, 

N°.  472.  p.  76,  Ann.  1741.  967. 

N°.  480.  p.  214.  Ann.  1744.  1123. 

N°.  495.  p.404.  Ann.  1749.  1365., 

N°?  474.  p.  190.  Ann.  1742.  1019. 
N°.  480.  p.  214.  Ann.  1744.  1124 

N°.  476.  p.421.  Ann.  1743.  1064. 
N°.  495.  p.404.  Ann.  1749.  13  66. 

t  v 

N°.  472.  p.  7 6.  Ann.  1741.  968. 
N°.  474.  p.  190.  Ann.  1742.  102.1. 

.1020. 

N°.  484.  p.  598.  Ann.  1745-  1174- 

« 

N°.  495.  p.  404.  Ann.  1749*  1368. 


Plants ,  See. 

Cytifus  glaber  foliis  fubrotundis 
pediculis  breviffmis  C.  B.  Round- 
Jeaved  fmooth  Bafe  Shrub- Tre¬ 
foil  with  fhort  foot-ftalks. 

Cytifus  incanus ,  filiquis  falcatis 
Ibid.  Shrubby  three  leaved 
hoary  Moon- trefoil. 

Dibfamnus  montis  Sipyli.  Sir  Geo * 
Wheeler .  Dittany  of  Mount 

Sipylus. 

Digitalis  lutea  magno  fore  C.  B~ 

Fox-glove  with  a  large  yellow 
flower. 

Digitalis  lutea  major  ;  parvo  for r 
Mor.  Hift.  Great  yellow  Fox¬ 
glove  with  a  fmall  flower. 

Doronicum  Americanum  Park ^ 
American  Leopard’s-bane. 

Dorycnium  Monfpelienfum  Lob,. 
Icon.  Shrub-trefoil  of  Mont~ 
pelier. 

Draba  filiquis  donata  C.  B.  * 

Dracocephalon  Canarienfe  triphyl- 
Ion  ;  Cedronella  H.  Amftel.  Tri- 
foliated  Dragon’s-head  of  the 
Canary  Iflands. 

Echium  Creticum  anguftifolium  ru¬ 
brum  C.  B.  Narrow-leaved 
Candia  Viper’s  Buglofs,  with 
a  red  flower. 

Elaterium  Tourn.  Cucumis  afini ~ 
nus  Ger.  Wild  Cucumber. 

Elichryfum  latifolium  Americanum 
Eoum.  Broad-leaved  Ameri¬ 
can  Eternal-flower. 

Elichryfum ,  feu  Stcechas  citrina 
angujlifolia  C .  B.  Goldilocks 
or  Caffidony. 

Elichryfum  Spicatum  Eourn «  Spi¬ 
ked  Eternal-flower. 

Emerus  Americanus ,  ft liqua  incur¬ 
va  Inft.  R.  II.  f  American 
Scorpion-Senna  with  a  crooked 
pod. 


*  I  do  not  find  this  name  in  the  author  here  quoted.  1 
■f  This  name  is  not  in  Tournefort’s  Injlitutiams  R.  JI. 
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N°.  .484..  p.  498.  Ann.  1748.  1172.  Emerus  Tourn.  *  Colutea  Scor- 

pioides  Park.  The  lelfer  Scor¬ 
pion  Senna. 

1173.  Ephedra  major  maritima  Eoum. 
Greater  Sea  Horfe-tail. 

^o,  494.  p.  3 32.  Ann.  1747.  1266.  Eryfimum  Orientale,  foliis  Sonchi , 

fulphureo ,  filiquis  longiffi- 
mis  Boerh.  Oriental  Hedge- 
muftard,with  Sow-thiftle  leaves, 
a  pale  yellow  flower,  and  very 
long  pods. 

No  a'ta  d  iqo.  Ann.  1742.  1022.  Eryfimum  polyceratium  v el  corni - 

"  ‘  J  culatum  C.  B.  ioi.  Hedge- 

muftard  with  many  crooked 
pods. 

N°  a.1  2.  .0.76.  Ann.  1741.  969.  Euonymo  adfinis  JEthiopica  fruffu 
'  globo fo,  Salicis  folio  Plukn.  An 

Ethiopic  plant  approaching  to 
the  Spindle-tree,  with  a  globofe 
fruit,  and  Willow  leaves. 

N°.  494.  p.  332.  Ann.  1747*  1165.  Euonymus  latifolius  C.  B.  428. 
n  l'"  Broad-leaved  Spindle-tree. 

1 1 64.  Euonymus  vulgar  is,  granis  rubenti¬ 
bus  C.  B.  428.  Spindle-tree  or 
Prickwood. 

N°.  4»  1.  p.  44.  Ann.  1746.  1210.  Euphrafia  pratenfis  rubra  C.  B. 

•  Red  meadow  Eye- bright,  or 
Eye-bright  Cow-wheat. 

N°.  474  p.  IQO.  Ann.  1742.  1023.  Fab  ago  Belgarum,  five  Peplus 

Parifienfium  Lugdunenf  Bean- 
Caper., 

N°.  476.  p.421.  Ann.  1743.  1665.  Fagopyrum  vulgare  eredum  Fourn. 

Common  upright  Buck-wheat. 

N°.  480.  p.214.  Ann.  1744.  1125.  Filipendula  omni  parte  major 

Boerhaave  f.  Larger  Drop- 
wort  with  a  narrower  leaf. 

N°.  4.74.  p.  iqo.  Ann.  1742.  1324*  Filix  mas  aculeata ,  pinnulis  au¬ 
ricularis  anguftioribus  Rail  ||. 
Prickly  Male-Fern  with  nar¬ 
rower  leaves. 

M°.  484.  p.  598.  Ann.  1745*  1176*  Fritillaria  alba praecox  C.  B .  The 

early  white  Fritillary. 


*  Emerus  minor  Tourn. 

4  Eilifendula  omni  parte  map  or  y  folio  angufiori  Boer. 

I  Filix  aculeata  major ,  pinnulis  auri  culat  is  crebrioribus  foliis  integris 
Rari  Sy.n,  Ed.  3.  121. 


anguftioribus 

N°.  494. 
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N°.  494.  p*  332.  Ann.  1747.  1267. 

N°.  484.  p.  598.  Ann.  1745.  1175. 
N°.  491.  p.  44.  Ann.  1746.  1220. 

N°.  484.  p.  598.  Ann.  1745.  1177. 
N°.  495.  p.  404.  Ann.  1749.  1369. 

N°.  474.  p.  190.  Ann.  1742.  1025. 

1026. 

N°.  484.  p.  598.  Ann.  1745.  1177. 
N°.  49 1 -P*  44,  Ann.  1746.  1221. 

N°.  494.  p.  332.  Ann.  1747*  I268. 
N°.  480.  p.  214.  Ann.  1744«  1126. 

1127. 


Fritillaria  lutea,  foliis  Polygon  at  i, 
fruttu  breviore  Boerh.  2.  139. 
Yellow  Fritillary,  with  Solo- 
mon’s-feal  leaves,  and  a  fhorter 
fruit. 

Fritillaria  preecox  purpurea  varie¬ 
gata  C.  B.  Common  Fritillary 
or  chequer’d  Lily. 

Galega  Africana ,  floribus  majori¬ 
bus ,  £s?  ftliquis  cr  afflor  ibus  Fourn. 
African  Goat’s-rue  with  large 
flowers  and  thick  pods. 

Galega  vulgaris  floribus  caeruleis 
C.  B .  Common  Goat’s-rue  with 
blue  flowers. 

Gallium  fax  at  He  minimum  fupi- 
num&  pumilum  Inft.  R.  H.  1 15. 
The  fmallefl:  fupine  dwarf  La¬ 
dies  Bedftraw. 

Genifta  juncea  J.  B.  Hifpanica- 

Ger.  The  Yellow  Spanifh 
Broom. 

Gentiana  Alpina  magno  flore  J .  B. 
Large  flowered  Gentian  of  the 
Alps,  commonly  called  Gen - 

tianella. 

Gentiana  Offlc.  major  lutea  C .  B . 
The  moil  common  great  Gen¬ 
tian  or  Felwort. 

Geranium  Africanum  Malvae  folic, 
petalis  florum  inferioribus  vix 
confpicuis  Index.  Hort.  Chelf 
African  Mallow-leaved  Cranes- 
bill,  with  the  lower  petals  fcarce 
difcernible. 

Geranium  latifolium  longifflma  acu 

C.  B.  319.  Candy  Cranes-bill. 
Geum  folio  *  rotundo  majori ,  pF 
ft  illo  floris  rubro  Fourn.  Lon¬ 
don  Pride  or  None-fo-pretty. 
Geum  folio  fubrotundo  minori 
Sanicle  with  a  lefler  roundifh 
leaf,  and  a  red  pointal. 


*  Subrotundo.  f  Geum  fol.fubrot .  min.  piilillo  floris  rubro  Tourn. 
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N°.  472..  p.  76.  Ann...  1741.  970. 

'  * 
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N°.  495.  p.  404.  Ann.  1749.  1372. 


Plants ,  &c. 

Glaucium  flore  luteo  V ourn.  Yel¬ 
low  horned  Poppy. 

Glaucium  flore  purpureo  Pourn .. 
Purple  horned  Poppy. 

Glaucium  hirfutum  flore  phceniceo 
Pourn.  Plairy  horned  Poppy 
with  a  deep  fcarlet  flower. 

'Glaucium  Orientale  flore  magno, 
aureo  *  T.  Cor .  Eafcern  Plorn- 
ed  Poppy  with  a  large  red 
flower. 

Glychirrhiza  fylveftris  flore  lute§ 
pallido  C.  B .  f  Wild  Liquorice 
or  Liquorice- Vetch* 

Gramen  Daffy  Ion  e f culent  um  C.  B . 
Manna  vulg .  H.  L.  Bat.  The 
Manna  Grafs. 

Guaicana  Virginiana  Pifhamin. 
diffaPark.  The  Pifhamin  Plum.. 

Guidonia  Ulmi  folio  flore  rofeo 
Plum.  '  Guidonia  with  Elm- 
leaves  and  a  rofe-coloured 
flower. 

Hedy f arum  annuum  filiquis  afperis 
pendulis  intortis  Pourn.\\  An¬ 
nual  French  Honey fuckle  with 
a  rough  waved  and  wreathed 
pod. 

Helenium  Off*..  Enula  camp  ana: 
Park.  Elecampane. 

Helianthemum  foliis  Sampfuchiy 
capitulis  valde  hirfutis  J.  B. 
Dwarf  Ciflus  with  a  Marjo¬ 
ram  leaf  and  very  hairy  heads. 

Helianthemum  Salicis  folio.  P.  249^ 
Dwarf  Ciflus  with  a  Willow^ 
leaf. 

Helianthemum  vulgare ,  flore  luteo 
J.  B.  Dwarf  Ciflus  or  little 
Sun-flower. 

Hellehorus  Fumar’ue  foliis  Am¬ 
man.  Ruth  74.  Hellebore  with: 
Fumitory  leaves. 


*  rubro.  f  Glychirrhiza  Sylv.  floribus  luteo-pallefcentibus  C.  B. 

1  Redyfarum  annuum y  Jffiqua  afpera,  u7jdulatat  intorta  Tourn. 
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Plants ,  &c. 

H elleboras  niger,  flore  rofeo  C.  B. 
Off.  True  black  Hellebore  or 
Chriflmas  flower. 

Helleborus  niger  foetidus  C.  B.126. 
Stinking  black  Hellebore, 
Bears-foot  or  Setterwort. 

Helleborus  niger ,  folio  Ranunculi 
flore  glob  of 0  T oarn .  The  Globe¬ 
flower  or  Locker-gowlons. 

Hermannia ,  folio  Lavendul a  cb - 
tufo,  flore  parvo  aureo  Boer - 
haave.  *  Shrubby  Herman¬ 
nia  with  a  broad  blunt  Laven¬ 
der  leaf,  and  a  fmall  golden 
flower. 

Hermannia  frutefcens,  folio  oblon¬ 
go  ferrato  T.  656.  Shrubby 
Hermannia  with  an  oblong  fer- 
rated  leaf. 

Hefperis  caule  ramofijflmo  *,  foliis 
lane  edatis  fapius  dentatis  Linn. 
Hort.  Cliff.  Dames-violet  with 
a  very  branched  (talk,  and  fpear 
pointed,  thickly  indented  leaves. 

Hefperis  exigua  lutea  \  folio  den¬ 
tato  angufto  Boerh .  2.  20.  Small 
yellow  Dames  -  violet  with  a 
narrow  indented  leaf. 

Hefperis  flore  albo  minimo  \  filiqua 
longa  \  flore  -f  profunde  dentato 
Boerh.  Ind.  Dames-violet  with 
a  very  fmall  white  flower,  a 
long  pod,  and  a  deeply  in¬ 
dented  leaf. 

Hefperis  maritima ,  anguftift ilia, 
incana  P.  223.  Dwarf  annual 
flock. 

Hefperis  fylveftris  inodora  C .  B» 
202.  Unfavoury  wild  Dames- 
violet. 

Hieracium  amygdalas  amaras  olens 
flore  fuaverub ente  C.  B.  12  7.  || 


*  Hermannia  frutefeens  ;  folio  Lavendula:  latiori  &  obtufo  ,  fore  parvo  aureo  H.R.D . 
Boer.  Ind.  I.  273.  4  folio . 

||  I  do  not  find  this  name  in  C.  B.  perhaps  it  fhould  be  Hi  crati  m  amygdalas  amaras 
ekns,  feu  odore  apuli  fuave rubentis  H,  R.  Far. 
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N?.  494.  p.  360.  Ann.  1748.  1327* 
*  Hydrophyllon  Merini  Hort.  Joncq. 


Huracium  calyce  barbato  Coh 
Ec.  2.  27.  Hawkweed  with  a 
bsarded  empalement. 

Hieracium  montanum  tomentofum 
Morifon.  Hort.  Reg.  Blef. 
Downy  Mountain  Hawkweed. 

Horminum  coma  purpuro-violacea 
J.  B.  Clary  with  a  purple  vio¬ 
let  top. 

Horminum  luteum,  glutino fum  C.B. 
Yellow  Clary  or  Jupiter’s  Dif- 
taff. 

Horminum  pratenfe ,  flore  minimo 
Schol.  Botan.  Meadow  Clary 
with  a  very  fmall  flower. 

Horminum  fylveflre ,  Lavendul ie 
flore  C.  B.  219.  Common  Eng- 
lifh  wild  Clary. 

Hydrophyllum  Morini  T ourn.  * 
Water-leaf  of  Morinus. 

Hypecoum  latiore  folio  T.  230. 
Broad-leaved  Hypecoon. 

Hypericum  orientale ,  Rorifmarini 
folio  Amman .  Oriental  Saint 
John’s-wort  with  a  Rofemary 
leaf. 

face  a  cinerea  laciniata ,  flore  pur¬ 
pureo  'Triumfet .  Jagged  afh- 
coloured  Knapweed  with  a 
purple  flower. 

facea  non  ramofa  tuberofa  radice 
latifolia  Banifter.  Pluk.  Broad¬ 
leaved  unbranched  Knapweed 
with  a  tuberous  root. 

Eadem  anguftifolia  &c.  The  fame 
with  a  narrow'  leaf. 

facea  fpinofa  alata  cinerea  caule 
fpinis  luteis  longifflmis .  Afh- 
coloured  winged  Knapweed 
with  very  long  yellow  prickles. 

facea  fpinofa  Cretica  Zanon a 
Prickly  Knapweed  of  Candy. 
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Jacobs  a  JEtnica  Chenopodii  folio 
Hort.  Cathol.  Ragwort  of  fEtna, 
with  a  Goofe-foot  leaf. 
Jafminum  Africanum  }  ilicis  folio  % 
flore  albo  Com.  Rar.  African 
Jafmine  with  a  Holm-oak  leaf, 
and  a  white  flower. 

Jafminum  luteum  Indicum  odora » 
tiffimum  Ferrar.  Yellow  Indian 
Jafmine. 

Jafminum  five  Sumbach  Arabum 
Alpini  J.  B.  Single  Arabian 
Jafmine. 

Ilex  oblongo  ferrato  folio  C.  B.  234. 
Narrow-leaved  Ever-green  Oak 
with  ferrated  leaves. 

Imperatoria  major  C.  B.  Com¬ 
mon  Mafter-wort. 

Ketmia  Syrorum  flore  albo  Boer- 
haave.  Althea  frutex  with  white 
flowers. 

Lamium  rubrum  minus  foliis  pro¬ 
funde  incifis  Raii  Syn .  Lefler  red 
Dead-Nettle  with  leaves  deeply 
cut. 

Lathyrus  tubero  fits  arvenfis  re¬ 
pens  C.  B.  Peafe-Earthnut. 
Lavatera  folio  C?  facie  Alth<e<e 
A£t.  Reg .  Sc.  Lavatera  with 
the  leaf  and  face  of  Mar fh-  mal¬ 
low. 

Lavatera  flore  albo.  Lavatera  with 
a  white  flower. 

Laurus  Alexandrina  Off.  Alex¬ 
andrian  Laurel. 

Lenti  feus  vulgaris  C.  B.  399. 

Common  Maflich-tree. 
Leonurus  Africanus ,  Sideritidis 
folio ,  floribus  phceniceis  Boer .  * 
Perennial  African  Lion’s- tail 
with  an  Ironwort  leaf,  and  a 
large  fcarlet  flower. 

Lepidium  latifolium  Off.  &  C  B» 
Dittander  or  Pepper-wort. 


*  Leonurus  per  emits  Africanus ,  Sideritidis  folio  $  flore  phcsnicco  7najo?  a  Bs  eyn.  Prod. 
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Leucoium  Hefperidis  folio  T.  221. 

Great  Tower- Mu  ftard. 

Lilium  convallium ,  flore  'pleno 
variegat tfDidac  T  77.  Broad- 
leaved  Lily  of  the  valley, 
with  a  double  ftriped  dower. 
Limonium  lignofum  Bellidis  folio 
C.  BA 

Limonium  maritimum  majus  C.  B. 
Sea  Lavender. 

Linaria  latifolia  Dalmatica  C.  B. 
f  Broad-leaved  Dalmatian 
Toad-flax,  with  a  large  flower. 
Linaria  pumila  foliis  carnofis ,  flo - 
fculis  minimis  flavis  C.  B.  213. 
Dwarf  Toad-flax  with  flefhy 
leaves  and  very  fmall  yellow 
Towers. 

Linaria  triphylla  minor  lutea , 
floris  vexillo  &  calcari  purpureo 
Boer.  Small  three-leaved  yel¬ 
low  Toad-flax,  with  the  ftand- 
ard  and  heel  of  a  purple  colour. 
Lingua  cervina  multifida  C.  B . 
354.  Harts -tongue  with  divi* 
ded  leaves. 

Lotus  anguftifolia  flore  luteo -pur¬ 
pureo  ex  infula  San dli  Jacobi 
Hort.  Amft.  Narrow- leaved 
Birds-foot  Trefoil  from  the 
ifland  of  St  James,  with  a  pur¬ 
ple  yellow  flower. 

Lotus  htemorrhoidalis  major  Park, 
Upright  hoary  Birds-foot 
Trefoil. 

Lotus  rubra  filiqua  angulo  fa  €.  B. 

Square- codded  Vetch. 

Lotus  ftliquis  Ornithopodii  J.  B. 
Birds-foot -Trefoil  with  pods 
like  a  Birds-foot. 

Lupinafter  floribus  purpureis  fili - 
quis  minoribus  Amm .  p.  147. 
Lupinafter  with  purple  flowers 
and  fmaller  pods. 

N°.  47& 


*  This  name  is  not  in  C.  B. 
t  This  is  Parkinfon’s  name  :  C.  B,  adds  magno  fore. 
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Lupinus  anguftifoliis  fylveftris  cae¬ 
ruleus  elatior  Hort.  Eyft.  Nar¬ 
row-leaved  tall  blue  wild  Lu¬ 
pine. 

Lupinus  peregrinus  major  villo  fits 
caeruleus  C.  B .*  Great  blue  Lu¬ 
pine. 

Lupinus  fativus  flore  albo  Ibid . 
White  Lupines. 

Lupinus  fylveftris  flore  luteo  Ibid». 
The  yellow  Lupine. 

Lychnis  Chalcedonica  flore  miniato 
Park.  Nonefuch  or  flower  of 
Conftantinople. 

Lychnis  coronaria  vulgaris  J.  Bo. 
Garden  Campions  or  Rofe  Cam¬ 
pion. 

Lychnis  Cretica  parvo  flore  *,  ca¬ 
lyce  ftriato  purpurafeente  T. 
Cor.  24.  Lychnis  of  Candy, 
with  a  fmall  flower,  and  a  pur- 
plifh  itriated  empalement. 

Lychnis  hir  fluta ,  flore  eleganter 
variegato  Raii  Hift .  LIairy 

Campion  with  a  flower  beauti¬ 
fully  variegated. 

Lychnis  flupina  Sicula ,  calyce  am* 
plifjimo  ftriato  B.  337,  Low 
Sicilian  Campion,  with  a  large 
ftriated  empalement. 

Lychnis  fylveftris  flore  albo  minimo 
Raii  Hift.  Small  Corn  Cam¬ 
pion  with  a  very  fmall  white 
dower. 

Lychnis fylv.  qua  Saponaria  Bourn. 
Common  Sopewort. 

Lychnis  vifeofa  rubra  anguftifolia 
C.  B.  Red  German  Catchdy, 

Lyfimachia  lutea  major  qute  Dioi- 
coridis  Off.  &  C.  B.  Yellow 
Willow-herb  or  Loofe-ftrife. 

Malva  Alexandrina  AlchimilLe 
folio  Sherard.  Alexandrian  Mal¬ 
low  with  a  Ladies-Mantle  Icar. 


*•*  Lit  pirns  peregrinus  major  vs!  'villofus  Ctfrulsus  major  C.  B » 
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Malva  fylv.  minor ,  folio  rotundo 
C.  B.  Small  wild  Mallow  or 
Dwarf  Mallow. 

Malva  -  vifcus  arborefcens , 
mini  at  0  claufo  Hort.  Elth.  Tree 
Maiva-vifcus,  with  a  fhut  fear- 
let  flower. 

'Marrubiaftrum  limbo  atro-purpu- 
reo  &c.  *  Raftard  Horehound 
with  a  yellow  flower,  edged 
with  a  dark  purple* 

Marum  vulgare  Park,  vulgo  Ma - 
ftichen  redolens  C.  B.  Herb-Ma- 
ftick  cr  Maffick  Thyme. 

Matricaria  foliis  florum  fiftulojis 
Hort.  R .  Par .  Feverfew  with 
fiffulous  flowers^ 

Medica  orbiculata  J.  B.  Orbicu- 
lated  Snail- Trefoil. 

Melilotus  Italica  folliculis  rotundis 
C.B-P.  331.  Italian  Melilot. 

Melilotus  major  candida  Pragi . 
White  flowered  Melilot. 

Melilotus  odorata  violacea  Hi  A. 
Oxon.  Lotus  urbana  Off.  Sweet 
Trefoil. 

Melilotus  Offic.  &.  C.  B.  Com¬ 
mon  Melilot. 

Meliffa  Moldavia  flore  albo  Park. 
Turkey  Baulm  with  a  white 
flower. 

Meliffa  Romana  molliter  hirfuta 
&  graveolens  H.  R.  Par.  Stink¬ 
ing  Roman  Baulm,  with  fofter 
hairy  leaves. 

Mentha  verticillata  Ocimi  odore , 
venis  luteis  Ind.  Hort.  Chelf. 
Whirled  Mint,  with  a  Bafil 
fmell,  and  yellow  veins. 

Mefpilus  aculeata ,  Pyri  denticulato 
folio ,  fplendens  Virginiana  Pluk . 
The  Virginian  Azarol  with  red 
Fruit. 


*  Marrubiaftrum  Sideritidis  folio 9  caliculis  acukatiSjftore  ftavo  cum  limbo  atropurpureo , 
emajiavefeente  T.  Cor .  12. 
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f  Plants,  Sec. 

Mefpilus  Canadenjis ,  Sorbi  tormi¬ 
nalis  facie  P.  642.  Medlar  of 

Canada,  with  the  appearance  of 
the  common  Service-tree. 

Mefpilus  Virgini  ana,  Apii  folio , 
vulgari  Jimilis ,  major .  Medlar 

of  Virginia,  refembling  the 
common  Haw-thorn,  but  lar* 
ger. 

Meum  foliis  Anethi  C.  B.  —  w//- 
gatius  Park.  Common  Spignel 
or  Meu. 

Milleria  annua  ere  SI  a,  foliis  con¬ 
jugatis. ;  floribus  luteis  fpicatis 
Houft .  Greater  upright  annual 
Milleria  with  oppofite  leaves, 
and  yellow  fpiked  dowers. 

Mimofa  folio  lato  Senna  fpinofa 
Boerh.  The  prickly  fenfitive 
plant,  with  a  broad  Senna  leaf. 

Mirabilis  Peruana  flore  variegato 
Park.  Parad.  Marvel  of  Peru 
with  a  variegated  flower. 

Moldavica  Americana  trifolia , 
odore  gravi  Pourn.  Trifoliated 
American  Moldavica  with  a 
flrong  fmell. 

Moldavica  orientalis ,  Salicis  folio, 
flore  parvo  caeruleo  Pourn.  Ori¬ 
ental  Moldavica  with  a  Willow 
leaf,  and  a  fmall  blue  flower. 

Mollugo  foliis  verticillatis,  cunei¬ 
formibus  acutis  Hort.  Upfal. 
Ballard  -  Madder  with  fharp 
wedge  fhaped  whorled  leaves. 

Monarda  floribus  capitatis ,  caule 
obtufo  Hort.  Cliff.  The  Ozwee- 
ga  Tea. 

Myagrum  filiculis  longis  C .  B.  * 
Treacle  Worm  feed. 

Myagrum  filiculis  obver fe  ovatis , 
lateribus  depr effis  FI.  Lugd.  i" 

Gold  of  pleafure. 

Linn.  H.  Cliff.  328. 

5  A 
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My  agrum  filiculis  fulcaiis ,  rugo  fis 
foliis  ob tufis  dentatis  H.  Upfal. 
Gold  of  pleafure  with  wrinkled 
pods,  and  obtufe  indented 
leaves. 

Myrrhis  lutea  ducoides  Mor. 
H.  R.  Blef  Yellow,  carrot-like 
Cicely. 

Myrrhis  major ,  vel  Cicutaria  odo¬ 
rata  C.  B.  160.  Officin.  321. 
Sweet  Cicely  or  great  fweet 
Chervil,  by  fome  Sweet-Fern. 

Myrto-ciftus  Pennei  Cluf.  Myrtle 
Rock-rofe. 

Myrtus  Buxi  folio  Schyl.  Hort. 
Box-leaved  Myrtle. 

Myrtus  flore  pleno  Cornuti.  The 
double-flowered  Myrtle. 

Myrtus  foliis  odore  Nucis  mofchat 
Schyl.  Cat.  The  Nutmeg  Myr¬ 
tle. 

Myrtus  latifolia  Bcetica ,  foliis  con¬ 
fer  tim  na fc entibus  C.  B.  The 
Orange-leaved  Myrtle. 

Myrtus  latifolia  Romana  C.  B . 
Common  broad-leaved  Myrtle, 

Napus  dulcis  fativus  Off.  Navew 
gentle. 

Nardus  Americana  procerior  5 
foliis  elfins  Pluk.  Aim.  Tall 
American  Nard  with  blueifli 
leaves. 

Nigella  Cretica  femine  aromatico 
C.  B.  Candy  Fennel-flower  with 
an  aromatic  feed. 

Nijfolia  Tourn.  Crimfon  Grafs- 
Vetch. 

Obelifcctheca  Hydrophylli  foliis? 
lobis  anguftioribus  Vaill.  Dwarf 
Sun  -  flower  with  W ater  -  leaf 
leaves,  and  narrower  lobes. 

Obelifcotheca  Hydrophilli  foliis <, 
lobis  latioribus  Vaill.  Dwarf 
Sun  -  flower,  with  Water  -  leaf 
leaves,  and  broader  lobes. 


N°.  480. 


A  Catalogue  of  Plants ,  &c. 


N°.  480.  p.  214,  Ann.  1744. 1135. 

N°.  491.  p.  44.  Ann.  1746.  1235. 
N°.  474.  p.  191.  Ann.  1742. 1047. 

N°.  484.  p.  599.  Ann.  1745.  1190. 

1189. 

N°.  476.  p.  422.  Ann.  1743.  1084. 

N°.472.  p.  77.  Ann.  1741.  987. 

.  988. 

-  p.  76* - —  986. 

N°.  494.  p.  333.  Ann.  1747.  1281. 
N°.  472.  p.  77.  Ann.  1741.  987. 

N°*  476.  p.422.  Ann.  1743.  1082* 
N°.  491.  p.  44.  Ann.  1746. 1236. 

1237. 

*  * 

N°.  476.  p.  422.  Ann.  1^43.  l0$3* 


Obelifcotheca  integrifolia ,  radio 
aureo ,  umbone  atro- rubente  Hort. 
Eltham .  Dwarf  Sun-flower, 

with  entire  leaves,  a  golden  ray, 
and  a  dark  red  difk. 
Obelifcotheca  minor  integro  folio 
Dillen.  Smaller  Dwarf  Sun¬ 
flower,  with  an  entire  leaf. 
Ochrus  folio  integro  capreolas  emit¬ 
tente  C.  B.  243.  Ochrus  or 
winged  Pea,  with  an  entire  leaf, 
fending  forth  tendrils. 

Oenanthe  Apii  folio  C.  B.  Water 
Dropwort  with  Smallage  leaves. 
Oenanthe  Staphilini  folio  aliquate¬ 
nus  accedens  J.  B.  Dropwort 
with  Carrot  leaves. 

Oencmthe  Stellata  Cretica  P.  Al¬ 
pini  Park.  Starry  Dropwort 
of  Candy. 

Olea  maxima  Hifpanisa  C.  BA 
The  Spanifli  Olive. 

Olea  minor  Lucenfis ,  fruit  us  odo¬ 
rato  Ibid,  “f*  The  Luca  Olive. 
Olea  vulgaris  fativa  C .  B.  The 
manured  Olive. 

Omphalodes  Lufitanica  Lini  folio 
T.  140.  Venus  Navel- wort. 
Onagra frutefcens  argentea  angufti - 
folia  Ind;  Hort.  Chelf.  Narrow¬ 
leaved  filver  fhrubby  Tree- 
Primrofe. 

Onagra  latifolia  Tourn.  Broad- 
leaved  Tree-Primrofe. 
Ophioglofjum ,  Lingua  Serpentina 
Park.  Adder’s-tongue. 

Ophris  bifolia  C.  B.  Common 
Tway-blade. 

Origanum  Heracleoticum ,  Cunila 
gallinacea  Plinii  C.  B.  Winter 
Sweet  Marjoram. 

Origanum  Off.  Origanum  Angli- 
cum  Ger .  Wild  Marjoram, 


N°.  474.  p.  191.  Ann.  1742.  1046. 


*  C.  B.  makes  a  query  what  this  is ;  fed  quid  funt  Oliva  maxima  Bifpanica  ?  Tour- 
nefort  calls  it  Olea  fruttu  maximo,  Olive  d’Efpagne. 

4  This  ts  not  the  name  of  C,  B.  but  of  Tournefort. 
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N°.  494.  p.  361.  Ann.  1748.  1338. 

N°.  491.  p.  44-  Ann.  1746.  1238. 
N°.  474.  p.  191.  Ann.  1742.  1048. 

N°.  495.  p.  405.  Ann.  1749-  1384. 
N°.  494.  p.  333.  Ann.  1747-  1282. 

N°.  491.  p.  45.  Ann.  1746.1239. 
N°.  474.  p.  191.  Ann.  1742.  1049. 

N°.  484.  p.  599.  Ann.  1745.  1191. 

N°.  495.  p.405.  Ann.  1749.  1385. 

N°.  494.  p,  333.  Ann.  1747.  1283. 

N°.  476.  p.  422.  Ann.  1743.  1085. 
N°.  480.  p.  214.  Ann.  1744.  1136. 

II37* 

N°.  491.  p.  45.  Ann.  1746.  1240. 
N°.  472.  p.  77.  Ann.  1741.  990. 
N°.  491.  p.  45.  Ann.  1746.  1241. 
N°.  476.  p.422.  Ann.  1743.  1086. 

.  491,  p,  45,  Ann.  1746.  1242. 


Ornithopodium  portulaca  folio  P. 
400.  Birds-foot  with  a  purflane 
leaf. 

Orobus  fylvaticus  Vicia  foliis  C.  B. 
Wood  Orobus  with  Vetch  leaves. 
Orobus  vulgaris  herbariorum  Ger. 
Park .  The  common  bitter 
Vetch. 

Oxys  lutea  J.  B.  388.  Wood- 
Sorrel  with  a  yellow  flower. 
Padus  Pheophrafti  Dalechampio 
Lugd .  312.  The  wild  Clufter- 
Cherry,  or  Birds  Cherry. 

Paonia  mas  Oflicin.  &  C.  B .  The 
Male  Peiony. 

Panicum  Indicum  fpica  longiffima 
C.  B.  343.  Indian  Panick  with 
a  very  long  fpike. 

Papaver  hortenfe  femine  nigro 
fylvejl.  Diofcoridis  C.  B.  Gar¬ 
den  Poppy  with  black  feeds. 
Partheniajlrum  Helenii  folio  Hort* 
Elth.  Partheniajlrum  with  an 
Elecampane  leaf. 

Pavia  Boerh.  Ind.  Alt.  2.  260. 
Scarlet -flowering  Horfe-Cheft- 
nut.. 

Periploca  foliis  obloyigis  Pourn. 

Periploca  with  oblong  leaves. 
Phalaris  major  femine  albo  C.  B. 
Canary-grafs. 

Phalaris  major  fpica  longiori  Ibid . 
Canary  -  grafs  with  a  longer 
fpike.  '  7 

Phafeolus  flore  coccineo  Cor  nut. 

The  fcarlet  Kidney-bean. 

Pifum  cortice  eduli  Pourn.  Pea 
with  an  efculent  hufk. 

Pifum  humile  caule  firmo  Pourn . 
Dwarf  Pea. 

Plantago  major  incana  Park . 
Hoary  Plantain  or  Lamb’s 
tongue. 

Polemonium  vulgare  Pourn .  Greek 
Valerian,  Ladder  to  Heaven, 
or  Jacob’s  Ladder* 
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N°.  494.  p.  361.  Ann.  1748.  1339. 
N°.  476.  p.  422.  Ann.  1743.  1087. 

N°.  494.  p.  333.  Ann.  1747.  1284. 

N°.  494.  p.  361.  Ann.  1748.  1340. 

I349* 

N°,  472.  p.  77.  Ann.  1741.  991. 

< 

992. 

N°.  494.  p.  333.  Ann.  1747.  1285. 

1286. 

N°.  474.  p.  191.  Ann.  1742.  1050. 
N°.  480.  p.  215.  Ann.  1744.  1138. 

N°.  476.  p.  422.  Ann.  1743.  1090. 
N°.  494.  p.  333.  Ann.  174 7.  1287. 
N°.  480.  p.  215.  Ann.  1744*  H39- 


Polygonatum  caule  'pur pur aj cent e 
Raii  Syn.  2.  148.  Solomon’s 
Seal  with  a  purplifh  ftalk. 

Polygonatum  floribus  ex  fmgulis 
pediculis  J.  B.  Broad-leaved 
Solomon’s  Seal,  with  a  large 
fweet  flower. 

Polygonatum  latifolium ,  Hellebori 
albi  foliis  C.  B.  Broad-leaved 
Solomon’s  Seal  with  leaves  like 
the  white  Hellebore. 

Primula  veris  flore  rubro  Ger. 
Red  Primrofe. 

Pfeudo-acacia  T.  649.  Baftard 
Acacia. 

P feudo-didlamnus  acetabulis  Mo¬ 
lucca  C.  B.  Baflard  Dittany 
with  Molucca  Baulm  leaves. 

Ptarmica  flore  pleno.  Double 
Sneezewort. 

Pulmonaria  maxima ,  foliis  qiiafi 
faccharo  incruftatis  Pluknet. 
Greateft  Lungwort  with  leaves 
very  much  fpotted. 

Pul  fat  ilia  folio  cr afflor  e,  &  majore 
flore  C.B.iyy.  The  greater  or 
Danifh  Pafque-flower. 

Punica  malus  Off.  Malus  Granata 
Ger .  The  Pomegranate-tree. 

Ranunculus  aconiti  folio ,  flore 
albo  multiplici  C.  B.  Crowfoot 
with  a  Monks-hood  leaf,  vand  a 
double  white  flower,  commonly 
called  the  fair  maid  of  France. 

Ranunculus  echinatus  Creticus 
C.  B.  *  Starry  Hedge-hog 
Candy  Crowfoot. 

Ranunculus  montanus ,  foliis  Plan¬ 
taginis  C.  B.  180.  Mountain 
Crowfoot  with  a  Plantain  leaf. 

Ranunculus  pratenfis ,  er  ebi  us , acris , 
flore  pleno  C.  B.  Upright  mea- 
dov/  Crowfoot  with  a  double 
flower. 


*  Ranunculus  jlellaius  echinatus  Creticus  C.  B. 


r 
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N°.  494  p‘  361»  Ann.  1748.  1342. 
N°.  476.  p.  422.  Ann.  1743-  1088. 

N°.  491.  p.  45.  Ann.  1746.  1243. 

N°.  484.  p.  599.  Ann.  1745* * * §  1292. 

1293. 

N°.  494.  p.  3^i*  Ann.  1748.  1343. 

N°.  491.  p.  4 5.  Ann*  1746.  1244. 
N°.  480.  p.  215.  Ann.  1744.  rf40. 

N<\  472.  p.  77.  Ann»  1741.  993. 

% 

N°.  484.  p.  599.  Ann.  1745.  1194. 
N°.  472.  p.  77.  Ann.  1741.  994. 

* 

N°.  476.  p.  422.  Ann.  1743.  1089. 


Rapiftrum  *  maximum  Cornuti 

147 *  Thegreateft  Charlock. 

Raftunculus  montanus  corniculatus 
Ger.  Horned  Rampion  with 
a  round  fpike. 

Rapuntium  maximum  coccineo  J pica - 
to  flore  Col.  /0  Rech .  Greater 
Rampion,  withacrimfon  fpiked 
flower,  commonly  called  the  fear- 
let  Cardinal’s  flower. 

Rawolfia  tetraphylla  latifolia  Plu¬ 
mer.  Four-leaved  Rawolfia 
with  broad  leaves. 

Refeda  calcitrapee  folio  Morifon.  ■f 
Great  white  baftard  Rocket. 

Refeda  foliis  inferioribus  integris , 
fuperioribus  laciniatis.  Baftard 
Rocket  with  the  lower  leaves 
entire,  and  the  upper  jagged. 

Rhamnus  catharticus  Off.  &  C.B. 
Buck- thorn  or  common  Pur¬ 
ging-Thorn. 

Rhus  Virgini  ana,  fparfa  panicula , 
ramis  patulis  glabris  Hort.  Elth* 
Virginian  Sumach,  with  a 
fparfed  panicle,  and  fmooth 
fpreading  branches. 

Ricinus  humilis ,  folio  f ubr  0  tundo  $ 
flore  fruffuque  conglomerato 
Houft.  ||  Dwarf  Oil-feed  with 
roundifh  ferrated  leaves,  filver- 
ed  underneath,  and  the  flower 
and  fruit  growing  in  bunches. 

Rofa  fylveftris  pomifera  noftras 
Rail  Syn.  §  The  greater  Englifh 
Apple-Rofe. 

Rubia  procumbens  hexaphylla  pur - 
purea  H.  L.  Bat .  Procumbent 
fix-leaved  purple  Madder. 

Rubia  tinftorum  fativa  Off.  Mad¬ 
der. 


*  Rapiftrum  maximum,  rotundi  folium,  monofpermon  Cornuti. 

4  Refeda  folio  Calcitrap#  fiore  albo  Mor.  H.  R  Blef. 

||  Ricinus  humilis,  foliis  fubrotundis,  ferratis  &  fubtus  argenteis ,  fit)  e  fruSluque  con¬ 
glomeratis  Houft.  Miller.  Did. 

§  Rofa  fylveftris  pomifera  major  noftras  Raii  Syn,  n.297. 
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1 196. 

N°.  494.  p.  361.  Ann.  1748.  1344. 

N°.  494.  p*  361.  Ann.  1748.  1345. 

N°.  491*  p.  45.  Ann.  1746.  1245. 

1247. 

N°.  480.  p.  215.  Ann.  1744.  1141. 

N°.  484.  p.  599.  Ann.  1745.  1197. 
N°.  4B0.  p.  215.  Ann.  1744*  1143* 
N°.  476.  p.  422.  Ann.  I743*  J091- 
N°.  491.  p.  45.  Ann.  1746.  1246. 

N°.  495.  p.405.  Ann.  1749.  1386. 
N°.  494.  p.  333.  Ann.  1747.  1288. 

1289. 

1290. 


Salvia  major,  an  Sphacelus  Dio- 
fcoridis  *  C.  B.  The  greater 
or  common  Sage. 

Salvia  minor  aurita  &  non  aurita 
C.  B.  Sage  of  Virtue. 

Sambucus  folio  laciniato  C.  5.456, 
The  cut  or  Farfley-leaved  Ei¬ 
der. 

Sambucus  humilis,  five  Ebulus  C  .B. 
Off,  180.  Dwarf-Elder,  Wail- 
wort  or  Danewort. 

Satureia  hortenfis  teftiva  C,  B * 
Summer  Savoury. 

Saurucus  humilis r  folio  carnofo  ro¬ 
tundo  Plum.  Dwarf  Lizard’s- 
tail  with  a  round  fiefhy  leaf. 

Saxifraga  pratmfis  flore  pleno .. 
Meadow  Saxifrage  with  a  dou¬ 
ble  flower. 

Scabiofa  arborea  Cretica  Pon<s+ 
Shrubby  Scabious  of  Candy. 

Scabiofa  peregrina,  capite  oblongo 
nigricante,  Zibethi  odore  C.  5/f* 

Sciar  ea  Off.  Common  Garden 
Clary. 

Sciar  ea  Indica  flore  variegato  Boerh. 
Indian  Clary  with  a  variegated 
leaf. 

Scrophularia  foliis  Filicis  modo 
laciniatis,  vel  Ruta  canina  lati¬ 
folia  || .  Broad-leaved  Dog’s- 
Rue. 

Scrophularia  Hifpanica  Sambuci 
folio  glabro  T.  1 66.  Spanifh 
Figwort  with  a  finooth  Elder 
leaf. 

Scrophularia  maxima  Lufitanica, 
Sambuci  folio  lanuginofo  T.  166* 
Greateft  Portugal  Figwort  with 
a  woolly  Elder  leaf. 

Scrophularia  peregrina  Cam.  Hort, 
Fab.  43.  Camerarius’s  foreign 
Figwort* 


*  Theophrafli. 


•f  This  name  is  not  in  C,  B . 


H  C.  B. 
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N°.  495.  p.  405.  Ann.  1749.  1386. 
N°.  494.  p.  361.  Ann.  1748.  1346. 

y 

NQ.  472.  p.  77.  Ann.  1741.  995. 

N°.  494.  p.  361.  Ann.  1748.  1347* 
N°.  495.  p.405.  Ann.  1749.  1388. 

N°.48o.  p.  215.  Ann.  1744.  1144. 
N°.  495.  p.  405.  Ann.  1749*  1389. 

N°.  494.  p.  333.  Ann.  1747.  1291. 

N°.  480.  p.  215.  Ann.  1744.  1142. 

N°.  494.  p.  333.  Ann.  1747.  1292. 

1293. 

— — P«  361*  Ann.  1748.  1348. 

— - ~P-  333-  Ann-  I747«  1294. 

N°.  491.  p.  45.  Ann.  1746.  1248. 


Scrcphularia  Rut  a  canina  di5fay 
vulgaris  C ,  B .  236.  Dog’s-rue. 

Scutellaria  foliis  cordato-lanceolatis 
ferratis ,  pedunculis  multifloris.  * 
Scull-cap  with  heart- fhaped 
ferrated  leaves,  and  many 
flowers  upon  each  footflalk. 

Serpyllum  odoratijfimum  glabrum , 
longiore  folio  Amm.p.  52.  Smooth 
fweet-fcented  wild  Thyme  with 
a  longer  leaf. 

Sherardia  Dillenii  Cat.  Gijf.p.^6. 
Little  Field  Madder. 

Sideritis  orientalis ,  Phlomidis  folio 
T.  Cor.  Eaftern  Ironwort  with 
a  Phlomis  leaf. 

Siliqua  dulcis  C.  B.  *f  &  Off.  The 
Carob-tree. 

Sinapiftrum  Lufitanicum ,  triphyl- 
lum ,  rubro  y  fili  quis  corni¬ 
culatis.  ||  Three-leaved  Portu¬ 
gal  Sinapiftrum  with  a  horned 
pod. 

Syfymbrium  Orientale ,  /hrh?  Bar - 
barely  foliis  Plantaginis  P.  Cor . 

16.  Oriental  Water-  crefs  with 
Plantain  leaves. 

Smilax  humillima  unifolia  Pourn . 

The  loweft  Bindweed  One- 
Blade. 

Smyrnium  Marth.  773.  Officin . 
457.  Alexanders. 

Smyrnium  peregrinum  folio  oblongo 
C.  B.  1 54.  Foreign  Alexanders 
with  an  oblong  leaf. 

Sonchus  maritimus  anguftifolius 
C.  B.  P.  Narrow-leaved  Sea- 
Sowthiftle. 

Sorbus  fativa  C.  B.  415.  Officin . 
464.  The  true  Service-tree  or 
Sorb. 

Spiraea  Hifpanica ,  Hyperici  ere - 
folio  Tourn.  Spanifh  Spi¬ 
raea  with  a  notched  leaf. 


N°.  4$o* 
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Siliqua  edulis  C.  B. 
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N°.  480.  p.  215.  Ann.  1744*  II45*  Spinea  Hyperici  folio  Tourn.  Hy¬ 
pericum  frutex. 

1146»  Spiraea  Opuli  folio  Fourn.  Virgi¬ 
nian  Gelder-Rofe  with  a  Cur¬ 
rant  leaf. 

1147.  Spiraea  falic  is  folio  Tourn.  Spiraea 
frutex. 

Na.  495.  p.  405.  Ann.  1749.  1390.  Stachys  alba  Michel.  White  Bafe 

Horehound. 

*  * 

N°.  476.  p.  423.  Ann.  1743.  1092.  Stachys  Canarienfis  frutefcens , 

Verbafci  folio  Tourn.  Canary 
Shrubby  Bafe  Horehound,  with 
a  Mullein  leaf. 

N°.  495-  p.405.  Ann.  1749.  f  39 1 «  Staphylodendron  Virginianum  iri - 

phyllum  F.  616.  Three-leaved 
Virginian  Bladder  Nut. 

N  °»  484.  p.  599.  Ann.  1745.  1198.  St  at  ice  foliis  anguftiorihus,  fore 

rubro  F ourn.  *  Narrow-leaved 
Thrift  with  red  flowers. 

N°.  494.  p.  404.  Ann.  1749.  1392.  Statice  hufitanica  Scorzoner#  folio 

In  ft.  R.  H.  341.  Portugal  Thrift 
with  a  Scorzonera  leaf. 

N°.  472.  p.  77.  Ann.  1741.  996,  Stcechas  citrina  anguftifolia  C.  B. 

Narrow-leaved  Goldylocks  gt 
Caftidony. 

N°.  484.  p.  599.  Ann.  1745.  1199.  Stcechas  purpurea  Off.  C.  B. 

Caftidony  or  French  Lavender, 
by  fome  Sticadore. 

N°.  494.  p.  333«  Ann.  1747.  1295.  Symphytum  majus ,  tuberofo  radice 

C.  B.  476.  Greater  Comfrey 
with  a  tuberous  root. 

N°.  476.  p.  423.  Ann.  1743*  1095.  Facamahac  foliis  ferratis  Pluk. 

Phyt.  228.  Fig.  2.  Tacamahaca 
with  ferrated  leaves. 

N°.  480.  p.  215.  Ann.  1744. 1148.  Fagetes  minor,  fore fimplici firiato 

Tourn. 

N°.  476.  p.  423.  Ann.  1743-  1093..  Famarifcus  latiore  folio  Park. 

Germanicus  Fourn.  ||  The  Ger¬ 
man  Tamarifk. 

1094.  Famarifcus  tenuiore  folio  Park. 

Narbonenfis  Fourn .  §  The  French 
Tamarifk. 

*  Boerh.  f  This  name  is  not  in  Tournefort.  f  7 ’amari feus  Germanica  Lob. 
§  Tamarifcus  Narbonenjis  Lob. 

5  B 
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N°*  476.  p.  423.  Ann.  1743*  1096. 

1097. 

N°.  484,  p.  599.  Ann..  1745.  1200, 

1098. 

N°.  495.  p.405.  Ann.  1749.  1393« 

N<\49*-  p.  45.  Ann.  1746.  1249. 
N°.  472.  p.  77.  Ann.  1741.  997. 

N°.  494.  p.  333.  Ann.  1747.  1296. 

/  ,  .  . 

N°.  476.  p.  423.  Ann.  1743.  1099. 
N°-  495*  P-  405*  Ann.  1749.  1393. 

N*.  494. p.  333.  Ann.  1747.  1297. 

1298. 

N°*  494.  p.  361.  Ann.  174&*  1349.’ 
“ - p.  333.  Ann.  1747.  1299. 

i  ^  . 

.f 

*  Tracheitum  azureum  umbelliferum  Ponas. 


Tanacetum  vulgare  luteum  C.  B. 
Common  Tanfy. 

Tanacetum  foliis  crifpis  C.  B< 
Curled  or  double  Tanfy. 

Thlafpi  amarum  arvenfe  umbel - 
latum  J.  B.  The  bitter  Field 
umbellated  Mithridate-muftard. 

Thlafpi  Creticum  purpureum  /  ark. 
Candy  Tufts. 

T blafpi  Virginianum  Iberidis  foliis 
amplioribus  C?  ferratis  Tourn. 
Virginia  Mithridate  -  muftard 
with  leaves  like  Sciatica  Crefs  ; 
but  larger  and  ferrated. 

Thuya  Theophrafii  C.  B.  The 
Tree  of  Life. 

Tithy  malus  Juniperi  folio  Boccofi. 
Maritime  Spurge  with  a  Juni¬ 
per  leaf. 

Tordylium  minus,  limbo  granulate , 
Syriacum  Mor.  Umb.  37.  Small 
Hartwort  of  Syria ,  with  a  gra¬ 
nulated  border. 

Trachelium  umbelliferum  Ponte.  * 
Blue  umbelliferous  Throatwort. 

Tribulus  terreftris ,  foliis  Ciceris, 
frudiu  aculeato  C.  B.  P.  Land 
Caltrop  with  a  Chich  leaf  and 
a  prickly  fruit. 

Trifolium  clypeatum  argenteum 
Alp.  Exotic.  307.  Silver  cly- 
peated  Trefoil. 

Trifolium  montanum  fpica  longiffi- 
ma  rubente  C.  B .  328.  Moun¬ 
tain  Trefoil  with  a  very  long, 
reddilh  fpike. 

Trigonella  leguminibus  pedunculatis 
congeftis  &c.  Hort.  Upfal .  Wild 
Fenugreek. 

Turritis  annua  verna ,  flore  pur - 
pur afe ente  T .  224  Spring  an¬ 

nual  Tower- muftard  with  a. 
purple  flower. 
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N°.  49i.p.  45.  Ann.  1746.  1150. 
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N°.  476.  p.423.  Ann.  1743.  1100. 

N°.  494.  p.  333.  Ann.  1747.  1300. 

N°.  472.  p.  77.  Ann.  1741.  998. 
NL  480.  p.  215.  Ann.  1744.  1150. 

N°.  495.  p.  405,-  Ann.  1749.  1395* 

1396. 

N°.  472.  p.  77.  Ann.  1741.  1000. 
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N°.  495.  p.  405.  Ann.  1749.  1397. 

N9.  494.  p.  361.  Ann.  1748.  1350. 
N°.  495.  p.  405.  Ann.  1749.  1398. 

N°.  480.  p.  215.  Ann.  1744. 1150. 

-  ■  ,  < 

N°.  495.  p.  405.  Ann.  1749.  '399- 


\ Turritis  muralis  hir  Jut  a  minor. 

\ Vourn .  *  Small  Tower- mu  (lard, 

Valeriana  major  hortenfis  Mori- 
fon.  Phu  Off.  Great  Garden 
Valerian  or  Setwall. 

Vella  Lin.  Gen .  654.  Wild  Spa- 
nidi  Crefs  or  wild  Spaniih  Mu*, 
flard. 

Verbena  angufti 'folia  C.  B. 

Verbena  tenuifolia  C.  B .  Narrow 
leaved  Vervain. 

Veronica  caerulea ,  trifido  G?  quin- 
quefido  folio  FI.  Bat.  Blue  Speed¬ 
well  with  a  trifid  or  quinquefid 
leaf. 

Veronica  petraea  femp environs  Pon. 
Bald.  Evergreen  Rock  Speed  ¬ 
well. 

Veronica  fpicata  angujlifolia  Ger. 
Park.  ||  The  ledfer  fpiked  Fiuj 
ellin  or  Speedwell. 

Veronica  fpicata  latifolia  major 
Park.  Great  broad -leaved  fpi¬ 
ked  Speedwell  or  Fluellin. 

Veronica  Virginiana  altiffima  fpica 
multiplici  floribus  candidis  §.  Tali 
Virginian  Speedwell  with  many 
fpikes  and  white  flowers. 

Viola  Martia  arborefcens  purpurea 
C.  B.  199.  Purple  arborefcent 
Spring  Violet. 

Urtica  foliis  profunde  laciniatis \ 
femine  lini  Amman.  Siberian 
Nettle  with  deeply  cut  leaves* 
and  a  Flax  feed. 

Xeranthemum  flere  albo  pleno  Plort. 
Lugd.  Bat .  Eternal  flower  or 
Ptarmica  with  a  double  white 
flower. 

Xylon  Americanum  pr  reft  ant  ifflmum 
femine  vir ef cent e  Lin.  The  mod; 

B  2  excellent 
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*  This  name  is  not  in  Tournefort.  Perhaps  the  Turritis  muralis  minor  Pet.  is  intend¬ 
ed  4  This  name  is  not  in  C.  B.  ||  Veronica  fpicata  angujlifolia  C.  B. 

«Jurgens  Jive  fpicata  Ger.  eretta  angujlifolia  Park.  §  Flor.  Bat. 
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Some  xiccoant  of  Mr  Tradefcant’s  Garden . 


NX  495.  p.  405;  Ann.  1749.  1400. 


excellent  American  Cotton 
with  a  greenifh  feed. 

Zaeintha  five  Cichorium  verruca* 
rium  Matth.  505.  Wart  Suc¬ 
cory. 


.AT.  B  Part  of  this  Catalogue,  containing  the  plants  numbered  from 
1251  to  1400,  was  drawn  up  alter  the  death  of  Mr  Miller ,  by  John 
WilmeVi  M.  D.  Hort.  Chel.  Praf.  Pr  tele  Ft.  Botan . 

Some  account  VIII.  Upon  a  vifit  made  to  Mr  John  Pr  a  defiant's  garden  at  South 
of  the  remains  Lambeth,  May  21,  1749.  by  Dr  Mitchell  and  myfelf,  were  obferved 
«/JohnTrade-  tjie  under-mentioned  exotic  plants. 

iT^-rbetT-  This  garden  was  planted  by  the  above-mentioned  gentleman  about 
Ty  Mr  W.  *  120  years  fince,  and  was,  except  that  of  Mr  John  Gerard ,  the  author 

Watfon*  of  the  Herbal,  probably  the  firft  botanical  garden  in  England .  The 
F.R  S.  N°.  founder,  after  many  years  fpent  in  the  fervice  of  the  Lord  Treafurer 
49*-  P-  |6°‘  Salijbury ,  Lord  Wotton ,  &c.  travelled  feveral  years,  and  procured  a 
great  variety  of  plants  and  feeds  before  not  known  in  England ;  to  feve- 
1749.  5  ral  of  which  at  this  time  the  Gardeners  give  his  name,  as  a  mark  of 

diftin&ion  •,  as  Pradefcanf  s  Spiderwort,  Pradefcanf^  After,  Pradefianf  s 
Daffodil.  He  firft  planted  here  the  Cuprejfus  Americanus  Ac  acine  foliis: 
deciduis ,  which  has  been  fince  fo  much  efteemed,  and  is  now  one  of  the 
great  ornaments  of  the  Duke  of  Argyll' s  garden  at  Witton, 

Mr  Pradefcanf  §  garden  has  now  been  many  years  totally  neglected, 
and  the  houle  belonging  to  it  empty  and  ruined  *,  and  though  the  gar¬ 
den  is  quite  covered  with  weeds,  there  remain  among  them  manifeft 
footfteps  of  it’s  founder.  We  found  there  the  Borrago  latifolia  femper- 
virens  C.  B.  Polygonatum  vulgare  latifolium  C.  B.  Ariftolochia  clema¬ 
titis  redi  a  C.  B.  and  Dracontium  Bod.  There  are  yet  remaining  two 
trees  of  the  Arbutus ,  the  largeft  I  have  feen  •,  which,  from  their  being 
fo  long  ufed  to  our  winters,  did  not  fuffer  by  the  fevere  colds  of  172.9 
and  1740,  when  moft  of  their  kind  were  killed  throughout  England . 
In  the  orchard  there  is  a  tree  of  the  rhamnus  catharticus ,  about  20  feet 
high,  and  near  a  foot  in  diameter,  by  much  the  greateft  I  ever  faw. 

It  is  not  unlikely  but  there  may  be  feveral  other  plants  yet  remaining 
in  the  garden,  but  flourifhing  at  a  different  time  of  the  year. 

A  letter  from  IX.  The  plant  in  queftion  is  a  fhrub,  which  varies  confiderably  in 
Dr  Laurence  It's  fize  and  figure,  according  to  the  nature  and  foil  of  the  country  where 
Neufchatel  naturally  grows,  as  well  in  Afia  as  in  Africa ,  where  this  plant  is 
F.  R.  §.  to’  *  much  ufed,  both  as  a  medicine,  and  for  it’s  agreeable  odour. 

Sir  H.  Sloane,  Our  author  has  given  us  the  true  characters  of  the  fructification  of 

.Bare  Ute  the  Cyprus ,  after  the  method  of  Linneus . 

*»rnin‘thT  .r*  ^c*s  ca^x  1S  an  expanded  monophyllous  cup,  cut  into  4  lobes, 
pointed  at  their  extremities,  and  continuing  attached  to  the  fruit. 

2,  It’s 
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■%.  It’s  corolla  confifts  of  4  oval  petals,  fomewhat  pointed  and  fmuous. 
They  grow  diftant  one  from  the  other,  and  are  placed  between  the  lobes 
©f  the  calyx . 

3.  It  has  8  ere6t  ftamina ,  ranged  two  by  two  almoft  horizontally, 
and  parallel  to  the  fides  of  the  petals,  and  furpafs  them  in  length  about 
4  a  line.  They  grow  from  the  bale  of  the  embryo  at  a  little  dittance  one 
from  the  other,  and  arife  diminifhing  in  their  bulk  to  their  extremities. 
Their  anther £  or  fummits  form  each  of  them  a  little  kind  of  purfe. 

4.  It’s  piftillum  is  round,  and  occupies  the  middle  of  the  calyx .  It’s 
ttyle  is  erect,  and  terminated  with  a  pointed  fiigma.  It’s  length  fome¬ 
what  exceeds  that  of  the  ftamina . 

5.  It’s  pericarpium  is  a  round  dry  capfule,  (lightly  four-corned ;  each 
of  which  corners  has  a  fmali  prickle.  It  is  divided  into  4  compart¬ 
ments  by  an  extremely  delicate  membrane,  arifing  from  a  placenta 
which  occupies  the  centre  of  the  capfule. 

6.  It’s  feeds  are  fmali  and  numerous  :  each  of  them  is  pyramidal,, 
and  fomewhat  quadrangular,  of  which  the  point  is  fometimes  ftreight 
and  fometimes  crooked.  Every  feed  is  fattened  by  it’s  point  to  the 
placent  a,  as  to  a  common  centre,  and  their  bafes  are  fuftained  by  the  fides 
of  the  capfule,  all  the  cavity  of  which  is  filled  by  them. 

There  is  but  one  fpecies  of  this  fhrub  generally  known  through  all  the 
Eaft  ;  and  this  is  fubjedt  to  vary  according  to  the  climate,  the  feafon, 
and  the  foil. 

It’s  names  are* 
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Cyprus  of  the 
Ancients  ; 
done  from  the 
French  by  W„ 
Watfon, 

F.  R.  S.  N°. 
489.  p.  564. 
061  &  Nor, 
1748.  Read 
Nov.  24. 
1748.. 


i.  According  to  different  nations. 


Greek,  KuVp©» 

Latin,  Cyprus 
Hebrew,  Gopher 
Arabian  and  Perfic,  Henna 
Egyptian,  Elhanne 
Italian,  Alchanna 
Spanifh,  Alkenna 
The  Portuguefe  in  the  Indies, 
Foula ,  Aybana 


Apothecaries,  Alcanna 
The  people  of  Malabar,  Mail* 
Anfchi 

The  Brachmans,  Mety 
Malayans,  Daun  Lacca  x 
Javans,  Batfchiar 
Chinefe,  Lfingka  Hon 
Indians,  Inne 

At  Bengal  and  Surat,  Mendi 


2.  According  to  Authors,, 


Liguftrum  Diofcoridis.  Matth.  117. 

Liguftrum  ACgyptiacum  latifolium  h  item  anguftifolium .  C.  B0  Pm» 
476.. 

Liguftrum  JEgyptium.  J.  B. 

Ldguftrum  orientale.  Park.  1447*  Rad  Hitt.  1603. 

Rhamnus  Malabaricus ,  fruffu  racemofo  caliculato .  RailHift.  i>57& 


* , 
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The  Cyprus  grows  generally  as  a  fhrub  of  10  or  15  feet  in  height, 
and  has  very  much  the  appearance  of  privet. 

It’s  trunk  grows  fometimes  as  thick  as  a  man’s  thigh,  is  fometimes 
ffi  •eight  and  fometimes  crooked,  and  produces  a  great  number  of 
branches  irregularly.  It’s  outward  bark  is  afh-coloured,  and  much  fur¬ 
rowed,  and  detaches  itfelf  from  the  trunk  of  the  tree  in  long  fcales  or 
pieces,  by  the  heat  and  drynefs  of  the  climate,  as  in  the  Perfian  gulf. 
It’s  inward  bark  is  reddifh  without,  and  whitifh  within.  That  of  the 
branches  is  fmooth  and  red,  like  that  of  the  hazel-tree,  and  green  with¬ 
in.  It’s  young  branches  are  fireight,  flexible,  and  moderately  long. 
The  wood  of  the  trunk  is  hard  and  whitifh. 

It’s  leaves  are  difpofed  in  different  orders  upon  the  fame  twig.  Some¬ 
times  they  are  placed  oppofite  in  pairs  along  the  fmall  branches,  and 
this  mofl  generally  crofs-wife  *,  fometimes  by  three  and  three ;  but  then 
the  leaves  are  lefs,  and  this  difpofltion  generally  takes  place  in  the  larger 
branches ;  fometimes  they  are  alternate,  but  rarely,  and  then  the  leaves 
are  larged.  The  lead  branches  are  mofl  charged  with  leaves,  the  larger 
ones  leafl.  All  thefe  leaves  are  pointed  at  each  end  ♦,  the  larged  are  2 
inches  long,  and  about  an  inch  broad  in  their  middle  ;  the  fmalled  bear 
'4  the  dimenfionsof  the  larged  :  their  edges  are  even  :  they  are  fmooth, 
Ihining,  and  of  a  beautiful  green  colour :  their  middle  rib,  which  ferves 
to  each  leaf  as  a  fhort  pedicle,  is  terminated  in  their  point,  but  fends 
out,  in  it’s  pafTage  through  the  leaf,  alternately  4  or  5  nervous  fila¬ 
ments  on  each  fide.  Thefe  leaves  are  much  like  thofe  of  privet. 

The  flowers  grow  in  bunches  at  the  extremities  of  the  young  branches, 
and  are  endowed  with  a  very  agreeable  and  lingular  odour.  They  are 
of  a  draw-colour  ;  but  as  they  grow  old  and  wither,  they  become  of 
the  colour  of  a  citron.  The  calyx  is  more  pale  than  the  corolla  of  the 
flowers.  It’s  petals  are  turned  up  as  much  if  not  more  than  thofe  final! 
petals  are  which  adorn  the  centre  of  a  double  role.  The  ftamina ,  which 
are  white,  teanfparent,  and  which  grow  from  the  bafe  of  the  embryon 
of  the  fruit,  form  as  it  were  a  double  crofs,  by  their  almod  parallel 
fituation  and  extenfion  between  the  petals.  The  lobes  of  the  calyx ,  be¬ 
ing  of  the  fame  length  and  form  with  the  petals,  feem  to  give  to  the 
entire  flower  an  odtogonal  figure.  The  fummits  or  anther are  fmall, 
and  of  the  fame  colour  as  the  petals,  each  having  a  deep  furrow  in  it’s 
bottom ;  the  more  thefe  decay,  the  more  yellow  they  grow,  in  the  fame 
manner  as  the  petals.  The  furrow  in  the  anther  a ,  which  at  fird  is  of  a 
palifh  black,  grows  of  a  deeper  hue,  as  the  flower  fades.  The  piftillum , 
after  the  flower  is  gone,  grows  larger  in  the  calyx ,  and  becomes,  when 
perfectly  ripe,  a  dry,  membranous,  round  fruit,  of  about  3  lines  in  dia¬ 
meter.  But  before  it  arrives  to  this  date,  it  refembles  very  much  a 
flefhy  berty,  green  on  one  fide,  purplidi,  and  fometimes  black  on  the 
other,  with  very  little  juice.  This  falfe  berry  is  the  growing  capfule, 
the  fide  of  which  is  foft,  fucculent,  and  very  thick ;  which,  in  propor¬ 
tion  as  it  increafes,  becomes  thin,  membranous,  dry,  and  brittle in 

becoming 
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becoming  thus  capacious  and  thin  it  gives  room  to  a  large  number  of 
pyramidal  feeds,  very  clofe  one  to  another,  and  fattened  all  by  their 
points  to  a  common  center,  a  kind  of  placenta.  When  this  capfuie  is 
in  it’s  perfection,  its  outfide  is  fhining,  and  not  unlike  the  feed  of  cori¬ 
ander  in  colour.  Th t  pericarpium  is  as  it  were  divided  into  four  loculi ,  by 
membranes  fo  delicate,  that  they  muft  be  regarded  with  great  attention, 
to  be  fatisfied  of  their  reality.  The  exterior  form  of  this  fruit  fufficiently 
fhews  this  divifion,  by  it’s  roundnefs  being,  interrupted  by  4  flight  ribs, 
like  thofe  of  a  melon,  which  fhews  as  many  cells.  The  membranes, 
which  divide  thefe  cells,  arife  from  the  placenta ,  and  are  inferred  into 
the  fides  of  the  capfuie. 

The  feeds,  which  611  all  the  capfuie,  amount  to  about  4  or  5  dozen, 
according  as  they  are  more  or  lefs  nourifhed  \  becaufe  the  larger  ones 
receiving  more  nourifhment,  make  the  fmaller  ones  abortive.  They  are 
always  fo  preflfed  in  their  apartments,  that  their  pyramidal  figure  is 
owing  only  to  this  preffure,  which  arifes  from  their  reciprocal  increafe. 

The  pyramidal  points  of  thefe  feeds  are  crooked  in  fome,  and  bent  in  • 
others,  according  to  the  direction  given  them  in  their  growing.  Their 
colour  is  red  or  brown,  and  always  fomewhat  fhining. 

We  6nd,  in  the  ancient  writers  of  plants,  fuch  as  Bheophraftus ,  Bio -  Remarks . 
[corides ,  and  Pliny ,  who  have  all  in  their  manner  treated  of  vegetables, 
of  how  much  edeem  the  Cyprus  was  among  the  Ancients.  The  Hidorian 
Jefephus ,  and  St.  Jerome  have  mentioned  it  as  a  rare  and  precious  plant, 
placing  it  in  the  fame  rank  with  the  mod  valued  fpices.  The  6ne  fmell, 
which  it’s  flowers  fend  forth  in  the  countries  where  they  grow  naturally, 
as  in  Egypt ,  Syria,  Arabia ,  Perfia ,  &c.  has  oecafioned  it’s  ufe  in  the 
earlied  time  ;  and  the  fame  ufe  continues  in  thofe  countries.  It’s  being 
twice  mentioned  in  *  Solomon's  Song ,  is  a  very  great  proof  of  it’s  being 
much  valued  in  the  moft  ancient  time.  We  there  fee  it  was  accudomed 
to  be  cultivated  even  in  their  vineyards.  The  perfumers  in  old  times 
made  thereof  an  oil  or  precious  ointment  for  various  ufes  j  but  prin¬ 
cipally  to  give  their  anointings  a  grateful  odour,  and  to  make  fupple 
the  limbs  of  the  body. 

Modern  authors  have  given  themfelves. great  trouble  to  be  thoroughly 
fatisfled  of  the  Hidory  of  this  plant..  There  have  been  great  contro- 
verfies  among  them  concerning  it  in  endeavouring  to  fettle  it5 s  deferip- 
tion  but  it  mud  be  confefifed  they  have  made  a  very  fmall  progrefs  in* 
difcovering  to  us  it’s  true  characters.  How  many  midakes  have  the 
Botanids  of  the  two  lad  centuries  made,  owing  to  the  bad  deferiptions 
of  this  plant*  which  the  Ancients  have  left  us. 

Biofcorides ,  who,  by  deferibing  the  plants  he  treats  of  too  briefly,, 
always  leaves  their  characters  imperfeCt,  fays  (perhaps  after  fome  other 
author  more  ancient  than  himfelf )  that  the  leaves  of  the  plant  in  qu-eftiork 

*  Solomon's  Song,  chap.  i.  14.  chap.  iv.  13.  In  both  thefe  places  the  Englijh 
translation  of  the  bible  has  it  Camphire ,  inilead  of  Cyprus. 
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are  like  thofe  of  the  olive-tree  *,  that  if  s  flowers  are  in  hunches ,  and  that 
if  s  fruit  is  black ,  like  that  of  elder.  This  was  enough  to  make  the  La¬ 
tins  conjecture,  that  the  huV^'  of  this  author  was  the  liguftrum  or  pri¬ 
vet  •,  and  the  more  ib,  as  the  Cyprus  was  entirely  unknown  to  them, 
fince  it  only  grew  in  Egypt  and  in  Syria,  where  it  was  always  called 
henna,  or  alhenna,  and,  by  corruption,  alkanna. 

There  is  fome  appearance,  that,  as  the  Greeks  received  a  good  quan¬ 
tity  of  this  drug  from  the  ifle  of  Cyprus ,  as  a  fpecies  of  merchandize, 
they  would  chufe  to  call  it  Cyprus,  rather  than  give  it  any  other  deno¬ 
mination,  on  account  of  the  quantity  furnifhed  to  them  from  the  ifle 
of  that  name.  Pliny  took  it  firfl:  for  a  kind  of  privet  or  liguftrum, 
which  grew  particularly  in  Egypt ,  and  afterwards  he  thought  it  to  be 
the  common  liguftrum  of  Europe :  this  fhews  how  uncertain  he  was  as  to 
the  plant  in  queftion.  He  judged  ill  in  comparing  the  fruit  of  the 
Cyprus  with  that  of  the  jujube-tree*,  but  was  more  happy  in  likening 
the  fruit  (capfule)  to  that  of  the  coriander,  as  they  agree  in  colour,  tho* 
that  of  the  Cyprus  was  more  large.  Matthiolus ,  who  thought  himfelf 
greatly  above  his  contemporaries  in  the  theory  of  plants,  afferts  boldly, 
that  our  plant  was  the  common  privet :  and  in  this  he  thinks  himlelf 
juftiffed,  not  only  from  the  defcription  of  Diofcorides ,  but  from  the 
virtues  attributed  to  the  Cyprus  by  Pliny.  He  even  ridicules  thofe  who 
think  that  the  liguftrum  and  Cyprus  are  different  plants.  Fuchfms ,  who 
wrote  before  Mathiolus,  had  neverthelefs  reafon  to  believe  them  of  a 
different  genus,  by  the  account  given  of  the  Egyptian  plant  by  Pliny 
but  he  was  wrong  in  confounding  it  with  the  phillyrea  of  Diofcorides  ; 
and  in  this  miftake  he  has  been  followed  by  Dodonaeus. 

Bellonius ,  who  has  feen  this  plant  in  it’s  place  of  growth,  well  knew 
that  it  was  not  the  liguftrum  or  privet ;  he  faw  alfo  how  the  Commen¬ 
tators  of  the  Arabian  authors  were  deceived  in  taking  it  for  fuch. 

Rauwolf  and  Profper  Alpinus,  who  met  with  it  in  their  travels,  after 
having  obferved  it  in  the  places  of  it’s  growth,  believed,  as  Pliny  had 
done,  that  it  was  a  kind  of  liguftrum,  which  approached  very  near  to 
that  of  Europe.  They  have  each  of  them  given  a  different  figure  % 
which  made  Cafpar  Bauhin  believe  that  there  muff  be  two  new  fpecies 
of  liguftrum  *,  but  herein  he  was  not  followed  by  Mr  Ray.  In  fa£t,  we 
ought  to  acknowledge,  by  the  characters  here  fet  down,  that  our  Cyprus 
is  of  a  genus  truly  different,  and  the  only  one  of  it's  kind. 

The  Hortus  Malabar,  has  given  a  figure  of  this  plant  under  the  name 
of  Mail-Anfchi,  which  reprefents  the  end  of  a  large  branch  ill-chofen, 
and  fomewhat  withered,  without  doubt  by  the  fault  of  the  defigner, 
who  has  drawn  it  in  it’s  natural  fize ;  which  is  greater  in  Malabar  than 
elfewhere,  becaufe  of  the  rains  which  fall  there  in  abundance  half  the 
year.  This  fhrub  is  lefs  in  all  it’s  parts  in  Arabia,  and  to  the  fouth  of 
Perfia,  becaufe  in  thofe  countries  it  rains  feldom  ;  but,  in  recompence, 
it’s  flowers  have  much  more  fmell  than  in  Malabar .  It  muff  be  re¬ 
marked 
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marked  here  upon  this  occafion,  that  the  defcription  juft  now  given, 
and  which  contains  the  fize  of  the  parts,  was  made  in  a  garden  in  the 
Perfian  gulf  belonging  to  the  Butch  faCtory,  and  fituated  about  a  league 
from  the  town  of  Cameroon ,  otherwife  called  Bender- Ab affl*  where  there 
was  one  of  thefe  trees  carefully  preferved,  which  was  the  firft  I  faw  in 
the  Indies  *  as  it  was  complete  in  all  it’s  parts,  having  flowers  and  fruit  *, 
and  as  it  appeared  to  me  agreeable  and  curious,  efpecially  on  account  of 
the  fine  fmell  of  the  flowers,  *and  as  it  was  a  new  genus  to  be  eftablifhed 
in  Botany,  I  examined  it  with  great  exaCtnefs,  and  noted  it’s  characters, 
figures,  and  dimenfions.  I  did  not  conceive  it  to  be  the  Cyprus ,  not 
then  knowing  what  it  was.  I  afked  the  people  of  the  country  the  name  of 
this  beautiful  fhrub :  they  only  called  \t  Henna ,  and  1  could  learn  no  other 
name :  they  affured  me  it  had  no  other  name,  either  in  Perfia ,  or  in 
Arabia .  It  was  on  the  firft  of  Bee.  1721.  that  I  obferved  it,,  and  de- 
feribed  it  under  the  name  of  Frutex  Perficus ,  foliis  liguftri*  flore  &  frudtu 
racemofo ,  Henna  vulgo  didi  us.  I  thus  characterized  it,  in  expectation  of 
finding  it,  if  it  had  already  been  deferibed  among  authors,  after  my  re¬ 
turn  to  Europe.  When  I  returned  in  1730.  I  had  the  fatisfaCtion  to  find 
it  in  Mr  Ray' s  Hiftory,  by  the  defcription  which  he  has  given  of  it, 
extracted  from  various  authors,  in  the  chapter  of  liguftrum  under  the 
fynonyma  of  Parkinjon ,  and  to  fee  it  in  the  other  authors  I  have  men¬ 
tioned,  efpecially  the  figure  given  by  Rauwolf ,  which  is  not  a  bad  one, 
and  is  copied  by  Cluftus ,  Bodonaus ,  Parkinfon ,  and  Balechamp. 

The  figure  in  the  Hort.  Mai.  under  the  name  of  Mail anf chi ,  does 
not  fo  happily  reprefent  our  Cyprus ,  as  that  excellent  work  generally 
does  the  plants  it  treats  of.  The  leaves  of  this  plant  there  are  half 
withered,  and  not  in  their  natural  difpofition.  Rauwolf  s  figure  is  much 
nearer  the  truth.  The  flowers  are  not  much  better  reprefented  than  the 
leaves,  in  the  Hort.  Mai.  \  as,  befides  other  things  of  lefs  moment,  the 
authors  of  that  work  have  negleCted  to  make  the  petals  appear  between 
the  lobes  of  the  calyx*  as  always  happens  in  a  natural  ftate  ;  by  which 
difpofition  the  flower  appears  of  an  oCtogonal  figure.  Rumphius ,  who 
has  written  an  hiftory  of  the  plants  of  Molucca ,  has  given  a  defcription 
of  this  fhrub,  not  different  from  mine. 

By  what  is  here  laid  down  of  the  characters  of  this  plant,  we  plainly 
fee  that  it  differs  widely  from  the  oxycantha  and  rhamnus  *,  of  one  of 
which  the  authors  of  the  Notes  to  the  Hortus  Malabaricus  fufpeCted  the 
■Cyprus  to  be  a  fpecies.  This  occafioned  Mr  Ray  to  range  it  under  the 
laft,  fuppofing  it’s  fruit  to  be  a  berry,  which  neverthelefs  it  is  not. 
This  learned  author  moreover  could  not  think  that  the  mail- anf chi  was 
the  Cyprus ,  becaufe  of  the  difference  in  the  deferiptions  among  authors, 
and  of  the  imperfection  of  thofe  of  Rauwolf  and  Alpinus.  Rumphius , 
juft  now  quoted,  has  ill  compared  the  colour  of  the  leaves  of  Cyprus  to 
thofe  of  the  olive-tree. 

This  fhrub,  fo  cherifhed  among  the  eaftern  nations,  is  cultivated  in 
Africa*  Afia ,  and  all  the  Indies  ;  that  is  to  fay,  from  near  the  equinoc- 
VOL.  X  Part  ii.  5  C  tial 


The  ufes  of 
Cyprus. 


Of  the  Cyprus  of  the  Ancients . 

tial  even  to  350  of  N.  lat.  where  it  is  much  ufed,  as  we  fliall  find  by 
the  great  commerce  caufed  thereby  in  the  Levant ,  according  to  the  re¬ 
lations  of  travellers  of  credit. 

This  plant  does  not  love  fhade,  even  under  the  torrid  zone,  becaufe 
of  the  violent  rains  there  at  the  time  of  the  weftern  Monfoon ,  no  more 
than  it  does  in  cold  countries,  our  author  means  thofe  of  the  fifth  cli¬ 
mate  ,  but  towards  the  tropick,  and  even  in  Arabia ,  it  grows  beft  when 
a  little  fheltered  from  the  fun.  in  hot  and  dry  countries,  as  in  the 
Perfian  gulf,  where  I  firft  faw  it,  it  produced  a  great  number  of  boughs 
and  branches  very  fliort,  which  gave  it  the  appearance  of  white-thorn. 
On  the  contrary,,  towards  the  Equator,  it’s  branches  are  further  from 
each  other,  and  longer,  occafioned  by  the  moifture  from  the  rain.  The 
bark  fplits  into  fcales,  and  detaches  itfelf  in  pieces  from  the  trunk,  in 
thofe  countries  where  it  rains  feldom  ^  but  in  Malabar ,  in  the  ifles  of 
Ceylon  and  Sunda  \  the  bark  continues  entire  and  united  almoft  all  the 
year,  becaule  of  the  moifture  of  thofe  places. 

Rauwolf  remarks,  that  the  Turks  and  Moors  cultivate  this  plant  with 
care,  and  even  keep  it  in  pots,  on  account  of  the  fmell  of  the  flowers, 
which  fomewhat  refemble  mufk.  They  keep  thefe  pots  in  winter  in 
chambers  or  caves  to  preferve  the  plants  from  cold. 

Our  author  forgot  to  remark  one  circumftance,  mentioned  by  Bello - 
nius  in  the  Hrft  book  of  his  Obf.  {chap.  44.  apud  Clufium ),  where  it  is 
faid,  that  the  Henna ,  or  Alchanna ,  which  is  our  Cyprus ,  differs  from 
privet,  becaufe  the  leaves  of  privet  fall,  and  thofe  of  Cyprus  continue 
ail  the  year.  But  this  obfervation  is  of  no  weight,  becaufe  this  differ¬ 
ence  is  only  apparent ;  and  it  is  certain,  that  if  our  privet  was  cultiva¬ 
ted  in  Egypt ,  it’s  leaves  would  not  fall  off  in  winter,  becaufe  it  is  not 
there  fufficiently  cold. 

Bellonius ,  who  was  the  firft  of  the  Moderns  who  treated  of  this  fhrub 
under  the  name  of  Alcanna ,  and  fpoke  of  it’s  culture  in  Egypt ,  tells  us, 
that  the  powder  of  it’s  leaves  is  fo  great  an  article  of  commerce  among 
the  Turks,  that  they  load  feveral  veffels  from  Alexandria  for  Conftan - 
tinople ,  where  the  fale  of  it  is  fo  great,  that  the  grand  Signior’s  revenue 
therefrom  amounts  yearly  to  18000  ducats.  According  to  him,  the 
great  confumption  of  this  powder  arifes  from  it’s  being  ufed  in  beauti¬ 
fying  the  ikin  and  nails,  in  making  them  red  with  a  decodtion  made 
therewith.  The  women,  he  fays,  generally  ufe  it  all  over  Turkey ,  to 
dye  the  fkin  of  thofe  parts  which  are  from  the  navel  downwards,  as  well 
as  their  hands  and  their  hair.  Their  children  are  ferved  in  the  fame 
manner.  They  confider  this  as  a  great  ornament  ;  and  that  the  colour 
may  hold  longer,  and  penetrate  deeper,  they  apply  it  ufually  when, 
they  go  out  of  the  baths.  This  practice  of  dyeing,  to  beautify  the 
body,  is  extended  even  to  their  horfes,  of  which  they  tinge  the  mane, 
the  tail,  and  the  hoofs.  They  often  add  alum  to  heighten  the  colour. 
This  powder  is  fent  from  Conftantinople  to  Rujfia .  Let  us  now  confider 
the  other  properties  of  Cyprus . 
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It  is  not  neceffary  here  to  take  notice  of  what  Dio f cor  ides  and  Pliny 
attribute  to  this  plant  •,  they  may  be  confulted,  if,  at  the  fame  time, 
they  are  regarded  as  being  very  little  {killed  in  it’s  true  qualities.  Our 
author  contents  himfelf  with  faying,  that  the  Perjians  and  Arabians , 
who  appear  to  have  been  anciently  the  firft  that  ufed  this  plant,  frequent¬ 
ly  ufe  at  prefent  not  only  it’s  flowers  to  perfume  their  linen,  cloaths, 
and  tables,  but  make  a  greater  ufe  of  it’s  leaves  in  a  decodtion,  for  the 
cure  of  all  diftempers  of  the  fkin,  as  the  itch,  fcabs,  and  ring- worm, 
which  the  air  of  their  country  caufes  from  it’s  heat,  and  from  the  drought 
which  often  reigns  there  to  a  great  degree.  Thefe  diforders,  if  they  are 
negledted  to  be  cured  as  foon  as  poffible  in  dry  climates,  eafily  degene¬ 
rate  into  the  leprofy  ;  and  it  is  on  account  of  thefe  diforders  of  the  fkin, 
that  the  eating  of  pork  is  forbidden  to  people  of  every  religion  in  thefe 
countries  ;  becaufe  that  food  there  is  known  to  occafion  thefe  diftem-' 
pers. 

All  the  nations  of  the  Eaft  Indies  make  ufe  of  it  in  medicine,  for  the 
fame,  as  well  as  for  feveral  other  diforders ;  but  they  particularly  ufe 
the  leaves  to  dye  their  nails  ;  which  our  author  thinks  they  had  origi¬ 
nally  from  the  Arabians .  In  dyeing  their  nails,  the  Indians  make  ufe 
of  the  frefh  leaves,  which  always  grow  in  great  plenty  in  their  gardens* 
and  apply  them  beaten  upon  their  nails,  mixing  with  them  fometimes 
a  little  lime  and  juice  of  citron.  This  colour  lads  a  great  while  upon 
the  fkin,  on  account  of  fweating.  A  ftrong  deception  of  the  leaves  id 
water  is  fometimes  ufed  to  tinge  their  nails,  but  more  generally  their 
fkin  and  hair. 

There  is  reafon  to  believe,  that  this  pretended  beautifying  of  the  fkin, 
the  hair,  and  nails,  which  long  cuftom  has  eftablifhed  among  the  eaffern 
nations,  owes  it’s  origin  to  a  quite  different  principle  than  that  of  beau¬ 
tifying.  The  Ancients  had  no  other  view  in  the  beginning,  than  the 
prevention  of  pruriginous  and  leprous  diforders  in  the  fkin,  to  which 
their  climate  fubjedted  them,  as  well  as  to  preferve  them  from  vermin, 
as  the  leaves  of  Cyprus  have  that  property.  But  as  in  ufing  baths  with 
thefe  leaves  therein,  they  dycad  their  fkin  either  red  or  yellow,  according 
to  the  preparation,  they  accuftomed  themfelves  to  this  colour  by  de¬ 
grees,  and  afterwards  regarded  it  as  a  falutary  embeilifhment. 

Thefe  baths,  which  there  are  conftantly  employed  for  the  clean) inefs 
and  health  of  the  fkin,  and  which  the  neceffity  of  ufing  has  eftabiifhed 
as  a  point  of  religion,  and  a  duty,  for  the  better  prevention  of  thefe 
maladies,  is  certainly  a  true  method  to  preferve  as  well  the  body  as  the 
fkin  in  a  good  ftate.  Thefe  good  effedts  are  extended  further  by  ufing 
the  Alcanna  \  becaufe  it’s  colour,  paffing  in  the  opinion  of  thefe  people 
for  a  neceffary  ornament,  and  a  mark  of  cleanlinefs,  makes  the  practice 
of  bathing  better  obferved. 

It  feems  to  our  author,  that  thefe  remarks  fhould  be  communicated, 
as  well  as  the  characters  and  defeription  of  the  plant  in  queffion,  to  ren¬ 
der  it’s  hiffory  more  complete,  and  by  thefe  means  to  make  it  known  ; 
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Of  the  green  mould  on  fire-wood.  See . 

to  the  end  that  the  curious  may  form  fome  opinion  of  the  great  praifes 
which  the  Ancients  have  beftowed  upon  this  plant. 

X.  Some  days  ago,  happening  to  take  notice  of  a  quantity  of  what 
we  commonly  call  Mould  *,  on  the  bark  of  fome  fire-wood,  I  had  the 
curiofity  to  view  it  with  a  lens,  of  about  an  inch  focus,  when  I  found  it 
to  conlift  of  numbers  of  minute  fungus's,  whofe  regular  appearance  in¬ 
vited  me  to  examine  them  in  the  microfcope,  with  a  good  magnifier  ; 
upon  which  their  fpherical  heads  feemed  as  if  they  had  been  nothing, 
elfe  but  globules  of  feeds  ;  at  the  fame  time,  I  obferved  feveral  feeds 
adhering  to  the  tranfparent  footflalks,  which  fupported  the  heads,  and 
many  fcattered  on  the  glafs-plate,  whereon  the  fub dance  was  placed, 
in  order  to  be  viewed.  And  here  I  had  an  opportunity  of  feeing  many 
diftindt  feeds,  which  appeared,  nearly,  of  an  oval  form,  but  feveral 
times  larger  than  the  feeds  of  common  mufhrooms,  even  when  feen 
with  the  fecond  magnifier,  and  the  latter  with  the  firfl. 

I  pretend  not  to  any  fkill  in  Botany  ;  fometimes,  and,  indeed,  but 
feldom,  I  look  into  an  author  on  the  fubjebt,  as  an  amufement  and  re¬ 
lief  to  my  mind;  therefore  it  would  ill  become  me  to  attempt  the  re¬ 
ferring  this  plant  to  the  proper  clafs.  Micheli ,  in  his  Nova  plantarum 
genera ,  has  given  us  the  draught  of  fome,  which  well  reprefent  the  fi¬ 
gure  of  them,  as  they  appear,  when  much  magnified.  Tab.  LXXXIL 
Fig .  1.  and  in  page  200.  of  his  excellent  Work,  deferibeth  them,  under 
this  title,  Fungoidaftri  femine  in  fuperna  parte  donati :  but  then  his  fi¬ 
gures  are  fuch  as  the  plants  appear  to  have,  to  the  naked  eye  (as  we 
may  prefume),  fince  he  does  not  fay  any  thing  to  the  contrary  ;  not  to 
mention  that  there  are  other  different  charadleriftics  in  his  Defcriptiom. 
The  fame  celebrated  writer  deferibes  another  fpecies,  p.  215.  under  the 
following  title.  Mucores  pediculo  donati ,  which  in  refpedt  of  fize,  the 
iubftance,  and  fome  other  characters,  correfpond  with  thefe  I  am  fpeak- 
ingot,  well  enough  :  but  as  he  refers  to  Dr  Hooke's  Micrographia,  Tab. 
XII.  for  an  elegant  figure  of  them  (befides  what  he  has  himfelf  given 
us  Tab.  XCV.),  both  Dr  Hooke's  and  his  own  figures  reprefent  the 
heads,  as  quite  fmooth,  on  the  furface  ;  and  the  Doctor,  in  his  deferip- 
tion  of  them,  p.  126.  exprefsly  fays  they  are  of  a  fmooth  furface.  Whence 
1  conclude  this  muft  be  a  different  fpecies.  However  what  the  ingenious 
author  of  the  Micrographia  reftaurata  fays  of  the  feeds  of  thefe  diminu¬ 
tive  bodies,  p.  19.  is  put  out  of  all  doubt. 

Permit  me  to  add,  that  having  often  viewed  the  heads  of  afmall  kind 
of  fungus ,  which  are  about  4.  inch  diameter,  of  a  coriaceous  fubftance* 
X  have  ever  found  the  feeds  which  are  produced  on  the  gills,  much 
larger  than  thofe  of  any  mufhrooms  I  ever  examined,  though  rather  lefs 
than  thole  produced  by  this  unregarded  plant. 

Now,  that  a  body  whofe  form  is  not  to  be  diftinguifhed  by  the  un- 
affified  eye,  fhould  produce  feeds  feveral  times  larger  than  another  of 
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the  fame  genus  does,  which  exceedeth  it  many  millions  of  times  in  bulk, 
muft  fuggeft  thofe  thoughts  to  one’s  mind,  which,  I  know,  I  need  not 
point  out  to  you. 

I  have  carefully  examined  the  plants  and  feeds  fent  me  by  Dr  Miles,  Some  ohferva* 
in  order  to  determine  their  real  bignefs  5  and,  taking  the  fungous  tiomon  the 
heads  of  the  middle  fize  (fome  being  larger  and  others  fmaller),  I  find,  “bwe-men- 
according  to  my  micrometer,  that  3  of  them  take  up  the  fide  of  a 
fquare,  70  of  which  fquares  make  an  inch  in  length,  and  confequently,  h.  Baker* 
that  3  times  70,  or  210  of  thefe  fungi  are  required  to  make  a  line  F.  R.  $. 
whole  length  is  one  inch  ;  or,  in  other  words,  that  the  diameter  of  thefe 
fungous  bodies  is,  at  a  medium,  the  210th  part  of  an  inch. 

The  feeds  are  oval ;  and  I  find,  -  by  the  fame  micrometer,  that  10  of 
them  laid  by  one  another  the  fhorteft  way  of  their  diameter,  or  8  of 
them  the  longeft  way,  fill  up  the  fide  of  a  fquare,  270  of  which  fquares 
make  an  inchin  length.  Taking  therefore  9  at  the  medium,  270  times 
9,  or  2430  of  thefe  feeds  will  be  required  to  make  a  line  of  an  inch  in 
length  ;  or,  in  other  v/ords,  each  feed  is  the  2430th  part  of  an  inch  in 
diameter. 

And  according  to  thefe  calculations  44, 100  of  the  fungous  heads,  or 
5,904,900  of  the  feeds  may  lie  by  one  another  in  the  furface  of  an  inch 
fquare. 

Yet  minute  as  the  feeds  of  this  little  fungus  are.  Dr  Miles  obferves, 
very  juftly,  that  they  are  larger  than  the  feeds  of  fome  mufhrooms, 
which  exceed  it  many  millions  of  times  in  bignefs.  As  to  which,  I  beg 
leave  to  take  notice,  that  the  proportion,  in  fize  of  the  fruits  or  feeds 
of  trees  or  plants,  to  the  fize  of  the  trees  or  plants  that  bear  them, 
comes  under  no  regulations  that  correfpond  with  our  conceptions.  For 
the  vaft  bulk  of  fome  forts  of  timber-trees  (the  beech  and  afh,  for  in- 
ftance)  is  produced  from  a  feed  fmaller  than  that  of  the  common  gar¬ 
den  bean.  The  towering  and  mighty  oak  produces  for  it’s  fruit  only  a 
little  acorn,  whereas  the  pumpkin  (fome  whereof  weigh  above  100 
pounds)  is  the  produdlion  of  a  feeble  creeping  plant,  unable  to  fupport 
itfelf,  and  much  lefs  it’s  enormous  fruit.  The  vanilla  (a  plant  that  rifes 
to  the  height  of  feveral  feet,  by  clafping  about  whatever  it  finds  near  it) 
produces,  in  long  pods,  feeds  fo  fmall,  that  their  diameter  is  not  more 
than  the  100th  part  of  an  inch.  Suppofing  therefore  the  cavity  of  the 
pod  to  be  equal  to  a  cylindrical  tube  of  TV  of  an  inch  diameter,  and  the 
length  of  the  pod  to  be  fix  inches  (which  dimenfions  are  taken  with 
great  moderation)  the  number  of  feeds  contained  in  one  fingle  pod  will 
be  more  than  47000.  Moft  kinds  of  fern,  of  which  fome  are  pretty 
large  plants,  bear  feeds  fo  extremely  minute,  that  they  appear  to  the 
naked  eye  only  like  a  fine  dull  j  while  feeds  of  a  confiderable  bigneis 
are  produced  by  plants  of  a  great  deal  fmaller  fize. 
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Ob  fervat  tons  on  vegetable  Seeds, 

XL  The  feed  of  the  mufk  fcabious  refembles  an  odlogonal  vafe  with  a 
fcalloped  brim  :  the  whole  is  bell-fhaped,  having  ribs  or  divifions* 
which  run  down  from  the  mouth  of  the  vafe,  and,  becoming  narrower, 
form  the  bottom  :  between  thefe  ribs,  down  to  the  beginning  of  the  nar¬ 
row  part,  it  is  clear,  tho’  not  quite  tranfparent ;  and,  from  thence  to  the 
bottom,  the  ribs  are  hairy*  This  vafe  contains  a  feed,  which  is  like  a 
peftle  (landing  in  a  mortar  :  the  peftle  is  loofe  in  an  obtogonal  cafe  ;  but 
the  narrownefs  of  the  mouth  of  this  cafe  hinders  the  peftle’s  being  drawn 
out,  becaule  it’s  extremity,  within,  is  round  and  bulky.  From  it’s 
upper  end  arife  5  fpiculated  arift^e,  whofe  little  thorns  are  diredted  up¬ 
wards,  and  are  thereby  prepared  to  caufe  the  feed  to  recede  from  any 
thing  that  might  injure  it  upon  being  touched  ;  and  the  bafin,  from 
which  the  ariftee  rife,  is  of  a  fine  green  colour  *,  they  are  of  a  fhining 
brown. 

The  angelica  is  one  of  the  raoft  fragrant  and  agreeable  feeds,  for  it’s 
fmeil,  in  the  world.  When  the  hufk  is  pulled  off,  the  nucleus  appears 
of  a  brownifh  colour,  and  it’s  fhape  is  elliptical.  By  the  help  of  the 
mi  cr  of  cope,  we  know  what  produces  that  charming  fmeil,  being  a  fine 
amber-coloured  gum,  which  appears  in  ridges  difpofed  alternately,  with 
others  of  a  brownifh  colour,  in  a  longitudinal  direction  all  over  the 
nucleus .  What  appears  white*  on  the  flat  fide,  is  a  theca,  which  receives 
a  very  minute ftilus  from  the  pedicle  that  fupports  it. 

The  feed,  which  is  vulgarly  called  Grains  of  Paradife ,  although  pro*1 
mifing  from  it’s  afpedt  but  very  little  that  is  curious,  being  only  a  brown 
irregular  feed  with  flats  and  angles,  and  having  an  apex  like  the  mouth 
of  a  purfe  drawn  up  with  a  firing  •,  yet,  when  diffedted,  produces  a  moft 
beautiful  appearance.  In  a  longitudinal  fedlion,  you  fee,  firft,  the  edge 
of  the  brown  cortex  ;  next  to  that,  a  black  pitchy  fubftance  ;  and,  with¬ 
in  that,  an  exceeding  white  radiated  matter,  which  looks  like  a  fine 
white  fait,  and  is,  probably,  a  mixture  of  a  volatile  pungent  fait  with  a 
farinaceous  fubftance :  the  radiation  feems  to  confirm  this  opinion  • 
for,  if  it  were  only  a  farina,  it  could  have  no  fuch  appearance,  and  fo 
does  it’s  exceeding  (harp  tafte.  But  the  moft  remarkable  and  curious 
part  of  this  feed,  is  a  little  piece  of  camphire ,  exadlly  ftiaped  like  a  com¬ 
mon  vinegar-crewet,  having  a  round  bottom,  and  a  long  taper  neck. 
This  is  the  conflant  form  in  hundreds  of  thefe  feeds  that  I  have  cut. 
Thefe  curious  appearances,  I  believe,  were  never  obferved  before. 

I  fhall,  at  prefent,  only  mention  one  more  feed,  which  is  that  of  the 
great  maple-tree .  It  confifts  of  a  pod  and  it’s  wing  :  two  of  thefe  grow 
upon  a  foot-ftalk  with  the  pods  together,  which  makes  them  refemble 
the  body  of  an  infedt  with  a  pair  of  expanded  wings.  The  wings  are 
finely  vafculated,  and  the  pod  is  lined  with  fine  filky  down,  which  con¬ 
tains  a  round  compadt  pellet  covered  with  a  brown  membrane,  that  flicks 
very  clofe  to  it.  When  this  is  peeled  off,  inftead  of  difeovering  a  ker¬ 
nel,  as  in  other  feeds,  an  entire  green  plant  appears  to  be  folded  up  in  a 
moft  furprizing  manner*  whofe  pedicle  is  about  \  of  an  inch  long,  and 
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it’s  feminal  leaves  about  £ '.each  •  between  which  the  germina  of  the  next 
pair  of  leaves  are  barely  vifible  to  the  naked  eye,  but  plain  with  a  micro- 
fcope.  This  difcovery  gave  me  great  pleafure,  as  believing  myfelf  the 
only  one  who  had  obferved  it ;  but,  fome  time  after,  looking  into  Her¬ 
bam’  s  Phyfico-Pheology^  upon  another  account,  I  found  it  mentioned, 
as  if  Dr  Highmore  had  feen  and  communicated  it  to  Mr  Ray.  I  believe, 
however,  as  none  of  this  learned  Society  have  feen  it,  except  thofe  I  have 
fhewn  it  to,  the  fight  of  it  will  not  be  difagreeable. 

Numbers  of  fuch  amazing  phenomena  appear  every  day  in  my  obfer- 
vations  (fome  of  which  fhali  hereafter  be  laid  before  you,  if  thefe  prove 
acceptable),  which  excited  me  to  a  refolution,  of  examining  and  de¬ 
fending  all  th t  genera  of  feeds.  A  work  which  is  now  publifhing  un¬ 
der  the  title  of  Sloe  Microfcopical  \ Theater  of  Seeds ,  &c.  in  a  manner, 
which,  I  hope,  will  render  Botany  more  eafly  underflood,  will  hand 
down  to  pofterity  the  true  figures  of  every  feed  and  it’s  fedlions  •,  and, 
by  the  new  difeoveries,  which  often  occur  thro’  the  courfe  of  my  obfer- 
vations,  lay  a  foundation  for  future  obfervers  to  build  fomething  ufeful 
upon  ;  and  fettle  fome  points  relating  to  the  different  fubftances  con¬ 
tained  in  vegetables,  which  yet  remain  doubtful. 

XII.  i.  I  have  fent  you  fame  ruffe  tings  changed  by  the  farina  of  a  ExtraB  of  a 
next-door  neighbour,  whofe  name  I  wanted  fkill  to  know  :  but  can  only  tetter  from 
fay,  that  the  ruffe  ting  has  exadlly  acquired  his  face  and  complexion.  Cook/’j?  s 
[Mr  Collinfon  then  produced  feveral  famples  of  the  apples  ;  an  un- 10  M’r  peter  * 
teinted  rufleting  ;  a  ruflfeting  changed  in  complexion,  which  Collinfon, 
grew  among  a  great  duller  of  unaltered  brethren  ;  and  fome  F.  R.  S. 
apples  of  the  other  tree,  which  had  caufed  the  change  in  the  concerning  the 
ruflfetings,  and  whofe  fruit  had  in  return  received  a  rough  coat  efe5l  ™hlch 
from  the  ruffetings.] 

of  different 

SSheophrafius takes  notice  of  this  as  he  calls  it;  and  tt\hforis  «/’Apple- 

us  the  old  Divines  were  wont  to  make  a  great  pother  about  it,  and 
foretel  great  events  by  it :  Pliny  informs  us,  there  was  one  who  wrote  a  feiffoufn^ 
whole  book  about  fuch  changes.  But  the  ufe  I  fhould  make  of  it,  is  tree.  1^.477. 
chiefly  this,  that  it  may  be  of  importance  to  the  curious  in  fruits,  to  take  p.  525.  Aug, 
care  how  their  trees  are  forted,  and  what  company  they  keep.  For  tho5  \7 45 • 

this  change  be  not  fo  confpicuous  in  apples  which  have  a  fmooth  green  fffff 
coat,  as  in  the  ruflet-breed,  yet  one  may  fuppofe  imprefiions  of  this 
fort  often  made  on  them  ;  and  perhaps  their  juices  altered  for  the  bet¬ 
ter  or  worfe.  * 

2.  I  fent 


*  Sir  Jo f.  Ay  Ioffe,  Bart.  F.  R.  S.  communicated,  on  July  1.  1731.  horn  the  Rev. 
Mr  Henchman,  Prebendary  of  Salffury,  fome  obfervations  of  peafe  of  different  colours 
infedting  one  another  in  the  fame  manner  as  the  apples  above-mentioned. 

Mr  Henchman ,  in  the  fpring  1729.  fowed  a  piece  of  ground  in  his  garden  with  white 
peafe,  and  two  double  rows  of  blue  peafe,  with  an  alley  four  feet  wide  between  ;  in 

autumn*. 


7P 

• - by  the 

fame.  N°*490. 
p.  602.  Dec, 
1748.  Read 
Dec.  it. 
1748. 


*-■  1 1,1  —  by  ihe 
fame.  N°. 
493.  p.  203» 
Oft.  &c.  1 749. 
Read  Nov.  2. 
5  749- 
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%.  !  fent  you  lad  year  a  fpecimen  of  the  effect  of  the farina  of  a  rough 
coat  apple  ftriking  on  the  flower  of  a  fmooth-coat  \  I  have  now  fent  an 
example  of  th t  farina  of  the  latter  changing  the  former  into  it’s  own 

drefs  and  likenefs.  % 

The  fituation  of  the  ruffeting  was  fuch,  that  he  was  furrounded  by 
winter  pippins,  pearmains,  and  fuch-like  \  and  we  put  the  mafter-fruit 
together  with  feveral  of  the  changelings,  as  they  grew  on  the  fame 
branches  mixed  together. 

This  inftance  will  fhew  what  alterations  may  be  eXpe&ed  in  cognate 
fpecies ;  and  1  fhould  have  given  an  example  of  a  kind  of  antipathy 
betwixt  the  pear  and  the  apple  in  like  circumftances,  but  was  difap- 
pointed. 

3.  When  the  farina  of  one  apple  impregnates  another’s  bloffom  of 
differing  fpecies,  we  fee  the  change  in  the  fruit ;  but  whether  any  lad¬ 
ing  impredlon  is  left  on  the  bough  which  bore  it  (as  feems  to  be  in  tulips 
and  fome  other  flowers),  is  not  fo  eafy  to  determine,  experiments  of 
this  fort  being  not  to  be  made  at  all,  but  catched  at  didant  opportuni¬ 
ties  ;  and  till  this  point  is  fettled,  the  didemper  of  my  good  friend’s 
tree  mud  red  unexplained. 

Artificial  helps  of  fight  have  added  to  former  difcoveries  the  explo- 
five  manner  of  the  farina  s  adtion  *  but  what  may  be  the  effedt  of  the 
inconceivably  fine  fubtile  matter  emitted  from  it’s  globules,  and  conti¬ 
nually  wafted  about  in  great  plenty  and  variety  in  the  dimmer  air,  not 
only  on  vegetable  productions  (where  on  different  fubjedts  it  may  not 
improbably  have  oppofite  effedts)  but  other  matters  not  yet  fufpedted 
to  be  fo  much  under  it’s  influence,  remains  a  field  of  inquiry  for  future 
ages.  However,  to  what  Mr  Loggan  hath  very  judly  obferved  on  the 
manner  of  impregnation  of  the  feeds  in  mayze,  I  can  add  this,  that  if 
the  feed  and  whole  fpecies  of  may2e  be  planted  about  two  yards  didance 
from  each  other,  there  will  be  a  mixture  of  red  and  white  grains  in  the 
ears  of  each  plant,  and  you  may  with  pleafure  obferve  the  filament  in 
the  white  plant,  which  hath  been  druck  with  the  red  farina,  difcover- 
ing  it’s  alien  commerce  by  a  confcious  blufh,  and  by  counting  the 
threads  they  dained,  foretell  how  many  correfponding  feeds  will  appear 
red,  at  the  opening  of  the  ear,  when  ripe. 

autumn,  upon  gathering  fome  for  feed,  he  opened  one  of  the  pods,  and  was  furprized 
to  fee  one  blue  pea  at  the  end  next  the  ftalk,  with  fix  white  peafe  :  but  after  having  exa¬ 
mined  feveral  other  {hells  very  carefully,  he  found  a  great  variety  of  intermixtures  of 
the  white  and  blue  peafe  in  the  fame  {hells  5  fometimes  one  white  (or  blue)  only  at  one 
end,  fometimes  at  each  end  ;  fometimes  two  white  (or  blue)  with  one  of  the  other 
colour  interchangeably  ;  and  thus  the  whole  parcel  that  was  rubbed  out  for  feed  was  in- 
*termixt  white  and  blue.  The  next  year,  he  fays,  not  having  plotts  of  white  and  blue 
peafe  {landing  near  one  another,  he  did  not  find  any  fuch  mixture  in  the  feveral  parcels 
then  faved  for  feed.  But  it  is  pity  he  did  not  pick  out  a  fufhcient  number  of  the  blue 
peafe  from  among  the  white,  and  fovv  them  by  themfelves,  in  order  to  fee  what  coloured 
peafe  this  mixt  breed  would  have  produced.  C  M. 


/ 


XIII.  1.  The 
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XIII.  1.  The  firft  experiment  I  made,  was  gathering  the  bud  of  a  A  letter frm 
hollyhock  fo  young,  that  the  petala  were  not  yet  formed  ;  and  ftripping  ^ ■  Badcock, 
offth e  calix,  nothing  appeared,  but  the  apices  clofe  to  the  ftylus  (for  E^r’ te  Mr 
the Jlamina  were  not  yet  perceptible)  :  thefe  appeared  to  me  to  be 
a  kind  of  bag  ;  and  I  could  plainly  perceiVpfTeam  (if  I  may  fo  call  it)  tainin.fZ 
run  down  the  middle  of  it.  Tins  occafioned  me  to  take  a.  fine  needle,  microfcopicai- 
and  carefully  open  them  ;  which  I  did,  and  found  each  full  of  farina,  obfe’"vationi 
which  feemed  to  lie  very  regular.  This  determined  me  to  take  notice  %' tht  Jarina 
of  the  courfeof  the  farina  in  each  flower,  and  I  obferved  the  following  »/ShoU 
particulars:  oak  w  mV 

Paflion-Flow- 

Aug.  24.  I  took  notice  of  a  flower  juft  going  to  blow,  and  the  petala  er'  N°-  47<?- 
appeared  ;  the farina  was  then  juft  burft  from  it’s  apices.  The  time  &c  7-4.6^’ 
of  thefe  burfting  is  as  foon  as  ever  the  petala  bbw  out  enough  to  be  dated 
affedfed  by  the  fun.  .  fmgton  Nov. 

25.  The  flower  opened  more,  and  th t  farina  appeared  fo  thick  on  the  6;  I74^- 

outfide  of  the  apices,  that  they  feemed  quite  covered  from  fight,  Read  A?nl 
without  a  very  narrow  infpedtion.  I3‘  174  *' 

26.  The  farina  began  to  decreafe  vifibly,  and  continued  to  do  till  the 

27.  When  I  perceived  fome  red  curled ftamina ,  without  any  apices ,  pufh- 
ing  themfelves  out  at  the  top  through  the  others.  Thefe  were,  within 
their  bend,  thick  fet  with  a  kind  of  hairs  *,  and  in  their  paffage  took 
a  good  quantity  of  farina  with  them,  which  remained  a  day  longer 
than  that  which  was  contained  in  the  apices .  I  could  not  obferve  the 
farina  to  fall  on  any  particular  part  of  the  flower,  but  feemed  rather 
to  be  difperfed.  When  thefe  red  ftamina  appear,  the  farina  is  going, 
and  the  apices ,  which  contained  it,  dead. 

The  flower  was  kept  till  it  withered,  and  the  ftylus,  &c.  cut  off\ 
but  in  neither  experiment  was  there  found  any  difference,  after  a  month’s 
keeping  the  farina,  except  in  the  colour,  which  was  deeper. 

Cutting  off  the  ftylus,  &c.  may  have  a  confiderable  effedt  upon  the 
feed,  but  feems  to  have  but  little  on  the  flower  :  for,  tho*  it  was  cut  off 
as  foon  as  poflible,  yet  the  flower  blew  out  the  fame  as  if  nothing  had 
happened,  till  about  the  time  that  xht  farina  might  be  fuppofed  to  adt ; 
then  the  petala  began  to  look  black  next  the  ftylus ,  and  dropped  off  a 
day  fooner  than  the  regular  blowing  flower. 

Not  having  an  opportunity  of  purfuing  this  further,  for  want  of 
flowers  and  warm  weather,  I  applied  myfelf  to  the  experiments  of  Mr 
Needham  f.  I  brufhed  off  fotrie  dry  farina,  and,  putting  Tbamfs-wzx&r 
to  it,  found  it  would  not  burft,  under  the  fpace  of  7  or  8  minutes,  and 
not  till  they  are  foaked  in  the  liquid :  for,  at  the  time  of  adtiftg,  they 

*  I  cannot  obferve  any  thing  in  this  flower,  unlefs  it  be  thefe,  that  deferve  the  name 
of  Papilla?  :  tho’  the  firft  magnifier  could  fliew  nothing  fatisfa&ory  as  to  this  point, 
f  New  Microfcopical  Difcoveries,  dsfc,  Land.  1745-  8vo.  p,  74. 
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feldom  or  ever  lie  one  upon  another,  but  float  off,  till  they  are  clear  of 
all  incumbrances.  But  I  obferved  one  particular,  which  Teems  entirely 
to  have  efcaped  Mr  Needham ,  which  was,  That,  on  the  application  of 
water,  they  inftantly  emit  a  pellucid  kind  of  matter  (much  thinner  than 
that  at  burfting)  thro5  their  capillary  prickles,  with  which  they  are  thick 
fet.  Upon  the  application  of  Briftol  water  they  are  found  to  burft 
much  fooner,  and  with  lefs  emiffion.  In  vinegar  they  fcarce  ever  burft  ; 
at  leaft,  if  they  attempt  it,  are  inftantly  flopped  by  the  fliarpnefs  of  the 
liquor.  I  dont  find  vinegar  to  have  any  other  effect  than  this. 

In  making  my  experiments  on  a  frefh-blown  holly-hock,  I  obferved 
a  lufus  natura  of  two  globules  quite  fmooth  and  flaming  (contrary  to 
their  nature,  which  is  rough) :  one  of  thefe  acted  very  foon,  the  other 
not  at  all.  The  whol t  farina  feem  to  me  to  have  a  ftrong  Auction  ;  for 
I  was  obliged,  in  the  fpace  of  10  minutes,  to  apply  water  3  times,  in 
order  for  them  to  have  enough  to  adl  in  ;  and  I  obferve,  that  they  burft 
with  a  greater  force,  and  throw  out  a  much  larger  pulp,  when  thrown 
into  a  depth  of  water. 

Tho’  I  have  been  often  obliged  to  fupply  them  with  water,  yet  I  find 
the  greateft  number  always  adl  with  the  fi rft  water.  I  have  often  feen  a 
globule,  tho5  it  has  been  burft  on  one  fide  before,  yet  has  burft  a  fecond 
time  on  the  oppofite.  Which  feems  to  me  as  if  the  firft  aperture  was 
inftantly  clofed,  fo  as  not  to  emit  again  :  for  I  have  made  it  an  obfer- 
vation,  that  tho5  the  pulp  is  never  thrown  out  at  the  fame  place  a  fecond 
time,  yet  the  globule,  before  it  has  done  acting,  fhall  have  had  fo  many 
burfts,  as  to  look  like  a  pidlure  of  a  bomb-fhell,  with  it’s  various  dis¬ 
charges  before  the  feparation  of  it’s  parts. 

The  paftion  flower  I  look  upon  to  be  the  fitted:  flower  for  experiments 
on  xht  farina ,  of  any.  Firft,  as  it  is  large,  and  long  in  bloom  :  fecond- 
ly,  as  the  flower  by  it5s  nature  preferves  itfelf  and  it’s  farina  from  in¬ 
jury  :  for,  no  fooner  is  the  fun  off  of  the  flower,  but  it  gradually  clofes 
up  as  the  fun  declines,  till  the  fet  ala  are  fo  ciofe,  as  not  to  admit  any 
but  very  violent  fhowers.  This,  with  the  difpofition  of  the  farina 9 
which  is  on  the  infide  of  it’s  apex,  when  the  flower  is  clofed,  likewife 
preferves  it  from  wind.  Add  to  this  the  infinite  quantity  of  farina 
which  may  be  taken  off  (from  the  largenefs  of  it’s  apex)  without  any 
force,  damage  to  the  flower,  or  itfelf.  To  this  likewife  we  may  add, 
that,  after  a  night’s  keeping  gathered,  the  farina  has  the  fame  effedt 
and  adtion  in  the  morning,  as  it  had  when  frefh- gathered  :  which  qua¬ 
lity  no  other  farina  has.  See  Needham,  page  77. 

The  farina  of  the  paftion-flower  appears  (by  Mr  Cuffs  double  reflect¬ 
ing  microfcope)  Magr.  6,  5,  4,  to  be  a  fmooth  round  globule,  of  a 
pretty  full  yellow,  like  the  appearance  Fig.  '1 13.  which  we  fuppofe  the 
area  of  the  microfcope.  Thefe  globules,  on  being  more  magnified,  are 
found  to  have  fome  3  circles  (as  Fig .  1 14.)  others  two,  others  none.  A- 
mong  thefe  I  have  found  a  confiderabie  number  quite  white,  as  attempted 
to  be  fhewn  in  Fig .  113.  j  but  I  never  obferved  thefe  adl.  When  the 

globules. 
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bules,  Fig .  1 14.  come  to  be  magnified  with ‘the  firft  or  fecond  mag¬ 
nifier,  they  appear  indented,  exadly  like  Fig.  115.  All  the  coloured  Fig 
ones,  tho5  differently  marked,  yet  all  ad  alike.  I  obferve  that  thefe 
ad  in  a  much  lefs  fpace  of  time  than  thofe  of  the  hollyhock,  which  are 
ten  minutes,  though  frefft  ;  whereas  thefe  ad  inftantly,  tho5  kept  for  24 
hours  *  :  neither  have  thefe  any  fudion  or  convulfive  motion  ;  ading 
entirely  ftiil,  and  in  the  firft  water.  Attempting  to  apply  them  to  the 
opake  microfcope  after  their  adion,  they  ftuck  round  the  point  like 
wet  fkins  :  but  one  thing  I  obferve,  that  they  burft  but  once,  throw¬ 
ing  out  all  their  pellucid  matter,  which  is  yellow,  at  the  firft  difcharge* 
They  ad  no  otherwife  in  oil,  but  by  emitting  a  matter  much  thinner 
than  that  at  burfting  :  but,  having  Iain  in  oil  for  a  minute,  and  put 
from  thence  into  water,  they  ad  inftantly,  and  with  a  feeming  additio¬ 
nal  force.  Being  put  into  malt-fpirits,  they  exhibit  a  very  agreeable 
appeararance :  all  thofe  which  emit,  as  in  oil,  lie  dead  and  ftiil ;  but 
thofe  which  neither  burft  nor  emit,  are  thrown  into  fo  violent  an  agi¬ 
tation,  that  they  appear  like  animalcules;  fometimes  joining  tenor 
a  dozen  together  ;  on  a  fudden,  an  imperceptible  force  fhall  throw  a 
globule,  fometimes  (two  or  three)  three  parts  over  the  area  of  the  mi¬ 
crofcope  ;  often  two  globules  fhall  be  whirled  round  with  incredible 
fwiftnefs,  for  the  fpace  of  near  a  minute,  then  feparated  by  the  fame 
imperceptible  fwiftnefs,  fly  each  a  different  way.  They  will  ad  thus, 
till  the  liquor  may  be  fuppofed  to  dry  up,  when  fupplying  them  with 
liquor,  will  regain  their  motion  ;  and  though  you  put  liquor  often  to 
them,  yet  every  time  will  give  them  that  fwiftnefs.  Upon  applying 
the  magnifier,  N°.  2.  I  find  it  is  the  white  unading  globules  that  do 
thus,  and  imagine  that  they  rife  with  that  fpirit  which  evaporates  ;  and 
their  not  being  volatile  occafions  them  to  flop  at  top,  and  continue  this 
motion  as  long  as  the  liquid  has  any  evaporation  ;  for  I  obferve,  after 
a  certain  time,  they  lie  like  the  others  which  have  aded.  In  this  liquid 
they  burft,  in  fuch  a  manner,  as  that  the  places  from  whence  they  burft 
are  perceptible  (See  Fig.  117.)  and  the  pieces  broke  off  very  plain. 
The  way  I  obtained  a  fight  of  this,  was  to  let  the  globules  dry  after 
their  adion,  on  the  glafs.  Some  burft  fo  fierce  as  to  break  off  a  piece, 
as  Fig.  1 1 7. ;  others  can  fcarce  be  feen  to  have  any  alteration :  yet  no  Fig. 
magnifier  will  go  fo  far  as  to  fhew  the  matter  thrown  from  them,  any 
otherwife  than  as  a  yellowifh  water. 

Upon  applying  aqua  fortis  to  this  farina ,  the  fhape  and  marks  are 
inftantly  changed  to  thofe  marked  in  Fig.  116. ;  whereas,  on  the  holly-  Fig. 
hock,  it  has  no  other4  effed  than  burning  up  their  capillary  prickles. 

The  lilium  flore  reflexo  of  Mr  Needham  I  have  never  feen  ;  thofe  kind 
of  flowers  having  been  a  long  time  out  of  bloom  ;  but,  as  to  this  of  the 
pafiion-flower,  what  is  placed  on  the  top  of  the  piftil,  the  deepeft  mag- 

*  I  have  fince  had  a  flower  lay  in  a  window  from  Friday  morning  till  Monday ,  and 
the  farina  has  aded  very  brilkly. 
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Observations  on  the  Pail  ion- Flower  and  it's  Farina. 

nifier  will  not  (hew  perfedt  :  and  though  I  have  endeavoured  all  pofiible 
means,  could  never  obtain  any  thing  fatisfadlory ;  fo  that  I  mu  ft  freely 
own  either  my  misfortune  or  my  ignorance.  On  the  piftil  of  the  (lock 
gillifiower  there  are  very  plain  to  be  feen  fome  kind  of  capillary  tubes 
on  it’s  top  ;  but  then  they  appear  to  ftand  thus  Q,  without  any  aper¬ 
ture,  as  deferibed  by  Mr  Needham.  Whether  thefe  may  have  their  pores, 
or  not,  I  am  not  able  to  fay.  1  fhall  continue  making  obfervations  on 
this  part  of  the  Bowers  which  may  fall  under  my  infpedtion,  and  hope 
foon  to  be  fatisfied  in  this  point :  but,  as  to  his  opinion  of  the  adlion  of 
the  farina ,  I  cannot,  at  prefent,  grant  it  any  other  adlive  power  than 
fu&'ion  ;  for  had  there  been  any  inward  mechanifm,  the  various  expe¬ 
riments  I  have  tried  muft  have  fhewn  it  in  fomefhape  or  other;  where¬ 
as  thofe  who  have  the  greateft  motion  before  adlion,  I  can  only  obferve 
to  fwell,  and  look  larger,  on  the  almoft  immediate  application  of 
water. 

2.  In  my  laft  account  I  concluded  with  obferving,  that  what  was  in 
the  top  of  the  piftil,  was  fo  far  from  making  me  believe  it  papilla  ^  or 
any  other  paffage  for  the  adlion  of  the  farina ,  that  I  deferibed  it  to 
ftand  thus  and  queried  if  there  might  not  be  pores  on  it’s  top,  as 
granting  the  action  of  the  farina  to  have  it’s  effedl  and  confequenee,  as 
deferibed  by  Mr  Needham ,  p.  80.  as  there  was  no  poflibiJity  of  it’s  ever 
being  in  the  nature  of  the  lilium  flore  reflexo ,  deferibed  by  him,  by  it’s 
papillae  being  of  ufe  in  the  manner  and  figure  deferibed  Plate  5.  Pig.  2. 
of  his  book.  I  have  fince  taken  all  pofiible  methods  to  fatisfy  myfelf, 
and  fhall  communicate  the  following  experiments,  being  the  moft  ma¬ 
terial,  without  any  apology  :  as,  upon  a  convidlion  of  an  overfight  or 
miftake,  I  am  very  ready  to  acknowledge  my  error. 

After  the  calix  7  petala ,  &c.  are  ftripped  off,  the  firft  thing  the  flower 
prefents  to  view  are  a  double  row  of  purple  threads  i  thefe  threads  ap¬ 
pear  thus-,  Fig.  1 18.  on  which  we  may  plainly  perceive  a  fort  of  ca¬ 
pillary  tubes  (or  whatever  you  will  call  them)  (landing  as  I  before  ob¬ 
served.  Here  we  may  be  at  a  lofs  for  a  paffage  for  the  adling  matter 
of  the  farina-,  we  muft  therefore  look  further..  Upon  cutting  thefe 
threads  longitudinally,  they  appear  in  many  places  as  this  before  us, 
and  are  often  pretty  full.  The  occafion  of  thefe  appearances,,  {Fig.  1 19.) 
I  own  I  am  not  Botanift  enough  to  folve,  nor  will  the  firft  magnifier 
give  me  fatisfadlion.  At  the  bottom  of  thefe,  fet  round  the  ftem,  is  a 
fxngle  row  of  final!  threads,  not  exceeding  f  an  inch  :  thefe  appear  to 
have  much  broader  heads  than  the  long  purple  threads  around  them  ; 
and  being  fo  well  fecured  and  fortified  from  injury,  I  imagine  to  be  of 
great  ufe  and  confequenee  to  the  flower  *,  yet  they  appear  fet  in  the  fame 
manner,  though  the  tubes  do  not  rife  fo  high.  I  am  inclined  to  believe 
thefe  may  be  defigned  in  this  flower  as  papilla  ;  ift,  As  they  are  fo  well 
fortified  from  all  injury  from  without;  2dly,  As  th  t  farina^  when  the 
flower  blows,  and  clofes  at  night,  is  turned  inwards ;  which  time,  I  am 
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likewife  inclined  to  believe,  is  the  time  of  adtion  *,  at  lead  in  this  flower; 
for,  after  a  hot  day,  why  may  not  the  evening  dews  penetrate,  and  the 
farina ,  having  at  that  time  a  ftrong  fudtion,  from  the  drought,  occa- 
iion  it  to  adt  ?  But  I  have  not  made  the  obfcrvation  at  which  time  the 
farina  adts  mold,  morning  or  evening  ;  which  I  fancy  would  fatisfy. 

3<dly,  From  this  being  the  only  part  of  the  flower  which  appears  with  a 
hollow  or  indenting  on  it’s  top  ;  by  which  the  adlion  of  the  farina  (thus 
lying  inwards)  may  fall  down,  and  fettle  in  this  hollow,  as  a  drop  of 
water  would  do  :  for  I  obferve  there  are  no  obflrudtions  to  fuch  a  fup- 
pofition,  in  the  flrudture  of  the  flower. 

We  will  go  now  to  the  top  of  the  flower,  where  are  3  Jiamina  placed 
on  the  uterus  :  thefe  are  fet  in  a  manner  defcribed  before  with  tubes  ; 
but,  on  making  a  longitudinal  fedtion,  I  cannot  find  them  carried  on 
in  any  fhape. 

We  come  next  to  the  uterus  ;  here  I  cannot  obferve  any  tubes  at  all ; ' 
nor  is  there  any  appearance  to  me  remarkable,  till  we  come  to  the  bot¬ 
tom  of  the  Jiylus  *,  and  then,  by  degrees,  from  a  fmaller  to  a  greater  it 
rifes,  till  the  appearance  becomes  thus;  (See  Fig.  120.)  Fig.  12a. 

On  examination,  I  find  the  5  appearances  to  anfwer  the  5  ftamina  on 
which  the  apices  are  fet  ;  and  from  this  appearance,  growing  nearer  and 
nearer  to  each  other  by  degrees,  they  join  at  lafl  all  in  one  in  the  flalk 
of  the  flower.  . 

3.  March  3.  I  obferveda  yew-tree  inbloffom,  but  having  at  that  time  Concerning 
only  the  bud  (Fig.  121.)  which,  taken  out  of  it’s  cafe,,  may  be  feen^  Farina 
with  it’s  umbilicus  a ,  in  Fig.  122.  That  every  flower  has  it’s/^m^,  F<ECUndans  °f 
has  been  juftly  advanced  ;  and  as  it  was  my  defign  to  obferve  that,  I 
took  a  branch  into  the  houfe;  but,  making  but  a  flight  obfervation  at  j\Jo 
that  time,  I  laid  it  on  half  a  fheet  of  brown  paper  in  a  warm  drawer  ;  189.  Read 
and,  to  my  great  furprize,  coming  to  examine  it  in  a  few  hours  after,  May  15* 

I  found  the  whole  number  of  the  buds  blown  out  into  full  flower,  and  *?46' 
fuch  a  quantity  of  farina  on  the  paper,  that  it  leemed  more  like  a  paper  Fig*  I22# 
of  brimftone  than  any  thing  elfe.  I  then  no  longer  negledted  a  thorough 
examination,  which  I  began  and  completed  in  the  following  manner: 

Fig .  123.  is  a  feparate  view  of  it’s  partitions,  before  it  is  near  blow- Fig.  123.. 
ing.  Every  five  of  thefe  go  to  a  flower,  and  divide  properly  for  blow-  c 

ing,  fome  fmall  fpace  before  they  burfl :  there  are  fometimes  fix  to.  a 
flower,  but  it  is  feldom  :  they  open  at  the  bottom  a  a ,  and  immediate¬ 
ly,  letting  drop  the  farina ,  turn  themfelves  up  ;  fo  the  top,  which  now 
appears  the  head,  will,  when  blown,  be  the  centre  of  the  flower.  (See 
an  explanation  of  this  in  Fig .  124.  where  the  whole  divifion  makes  the  Fig.  124, 
flower  and  the  ftrokes  the  divifion  of  the  petala.)  a  is  the  item  of  the 


*  The  two  following  experiments  have  given  me  grounds  for  this ;  ift,  That  the 
farina  X  obferve,  is  always  damp  in  the  morning  ;  2dly,  On  examining  it  after  a  frofty 
"night,  fcarce  one  burli.  I  at  this  time  made  an  obfervation,  which,  1  believe,  has  as 
yet  efcaped  every  one,  That  the  intenfe  cold  has  fuch  an  effect  OR  the'  globules  as  to 
throw  many  into  the  fame  fhape  as  a^ua  fortis  will; 
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flower :  now  the  bottom  opening  difcovers  this  ftem  ;  and  the  eafy 
tranfition  of  turning  very  near  infide- out,  makes  a  complete  flower. 
Fig.  1  25.  the  fliapeof  which  is  feldom  exact  in  any  two  •,  tho’  there  are 
near  12  flowers  formed  by  the  bud.  (See  the  back  part  of  one,  Fig.  126. 
in  which  thofe  ridges  fliew  it5s  diviflon  on  the  back.)  We  come  now  to 
the  farina ,  Fig.  127.  which  matches  the  reft  of  the  flower,  as  to  irregu¬ 
larity  ^  there  fcarce  being  two  alike  *,  and,  when  viewed  opakely,  has  a 
great  refemblance  to  the  lfnall  pieces  we  obferve  in  a  paper  of  gum  ara- 
bick  ;  ’ tis  opakely  of  a  clear  white  ;  but,  when  laid  on  paper  in  a  quan¬ 
tity,  appears  like  flower  of  brimftone,  only  paler.  It’s  adion  is  as  va¬ 
rious  as  it’s  fhape.  (See  feveral  forms.  Fig .  128.)  It  feems  to  be  only 
fixed  in  one  particular,  which  is,  that  tho’  there  are  ever  fo  many  diffe¬ 
rent  fhapes,  when  dry,  water  once  put  to  them  makes  them  all  round, 
before  any  adion  begins :  a  proof  to  me,  that  there  is  a  fudion.  In 
fliort,  the  whole  procefs  of  this  is  fo  various  and  entertaining,  that  I 
never  met  with  any  thing  hitherto  to  be  compared  to  it. 

My  hafte  had  made  me  almoft  mifs  the  moft  material  point  of  all  ; 
which  is,  that  this  flower  has  neither  apices ,  ftamina ,  nor  Jtylus  *,  which 
is  the  reafon  why  fo  much  farina  is  filed.  I  have  not  yet  examined  is; 
as  to  impregnation,  but  fball  go  on  that  the  firft  opportunity. 


A  Utter  from  XIV.  The  many  late  difcoveries  of  the  feeds  of  vegetables  (formerly 
Mr  John  Hill,  fuppofed  to  produce  none)  have  opened  a  way  to  an  extenfive  fcene  of 
Apothecary ,  knowledge  *,  and  led  to  a  feries  of  obfervations,  in  which  there  will  be 
i°once  *?V^'  th  ^ounc^  an  almoft  inexhauftible  ftore  of  delight  and  admiration.  The 
‘manner  0/ the  mo^es5  in  particular,  one  of  the  moft  beautiful  parts  of  the  vegetable 
feeding  of  creation,  will  afford  the  curious  obferver  more  matter  of  entertainment 
Moffes ;  and  than  perhaps  any  other  clafs  of  it.  A  fpecimen  of  which  I  do  myfelf 
zn  particular  the  honour  of  communicating  to  you  in  this  letter. 

ifenTter retire  The  particular  obfervations  it  contains,  though  new  and  furprizing, 

trichoides,  ’  you  will  allow  unqueftionable  in  fad  and  certainty,  when  I  add,  that 
luteo-virens,  they  are  what  I  have  not  only  often  repeated  myfelf,  but  have  alfo 
yulgare,  ma-  fhewn  to  Mr  Baker ,  Dr  Parfons ,  and  Mr  Needham ,  Gentlemen  of  too 
ereaisP1  Raff  n*ce  efes’  anc^  t0°  converfant  in  obfervations  of  this  kind,  not  to  have 
Syn.  Ed  3.  difcovered  miftakes,  if  there  had  been  any  ;  and  who  all  agree,  that  no 
difcovery  by  the  microfcope  was  ever  clearer. 

The  manner  of  feeding  of  the  moffes  in  general  is  a  thing  perhaps  as 
little  underftood,  as  any  part  of  the  vegetable  fyftem  :  what  I  have  to 
offer  here  is  the  explaining  and  defcribing  it  clearly,  in  one  fpecies  at 
1745-6"  with  leaft,  from  a  number  of  obfervations  made  on  it  in  it’s  different  Hates, 
alterations,  and  at  different  feafons  of  the  year. 

The  thorough  knowledge  of  the  operations  of  nature  in  the  feeding 
of  one  of  thefe  little  plants,  may,  I  hope,  be  a  fair  ftep  to  the  difcover- 
ing  it  in  them  all.  And  the  almoft  infinite  variety  of  not  only  fpecies , 
but  genus' in  this  clafs  of  vegetables,  feems  to  promife  the  inquirer  a 
vaft  variety  of  new  difcoveries. 
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I  fhall  not  trouble  you  with  an  account  of  the  erroneous  opinions  of 
others  on  this  fubjed ;  you  will  find,  by  this  account,  that  thofe  who 
have  been  ufed  to  judge  well  in  other  parts  of  Botany,  have  been  alto¬ 
gether  miftaken  here :  and  even  the  accurate  Mr  Hook,  who  of  all  others 
has  come  nearefl  a  difcovery  of  the  truth,  and  who  adualiy  faw  fome 
part  of  the  organization  of  thefe  little  bodies,  was  fo  far  from  making 
the  leaft  guefs  at  the  nature  and  ufes  of  what  he  faw,  that  he  even 
miffook  the  ftrudure  of  it. 

The  particular  fpecies  of  mofs,  whofe  head  I  here  fend  you  a  defcrip- 
tion  of,  is  the  Hypmrn  terrejire,  trichoides ,  luteo-virens ,  vulgare ,  majus % 
capitulis  er edlis.  Rail  Syn.  ed.  3.  p.  84.  Hypnum  vulgare ,  fericeum ,  re¬ 
curvum,  capfulis  er  effis  cufpidatis.  Dill.  Hi  ft.  Mule.  323. 

The  head  of  this  mofs  appears  to  the  naked  eye  (as  at  Fig.  129.)  of  a  Fig.  129. 
pale- brown  colour,  and  fmooth  furface,  and  is  in  part  covered  with  a 
membranaceous  calyptra ,  refembling  in  fhape  an  extinguiftier,  or  a  fun¬ 
nel  inverted.  When  this  calyptra  is  taken  off,  and  the  head  placed  be¬ 
fore  the  microfcope,  the  furface  of  it  is  feen  to  be  ridged  with  longitu¬ 
dinal  Jin#,  the  bafis  of  the  head  is  of  a  dark  orange-colour,  and  more 
opake  than  the  reft  ;  and  the  top  is  bounded  by  an  orange-coloured 
ring,  fwelling  out  fomething  beyond  the  furface  of  the  contiguous  parts 
of  the  head.  A  clofe  obfervation  and  good  glaffes  have  informed  me, 
that  in  this  little  head  there  are  not  wanting  the  parts  effential  to  the 
frudlififcation  of  what  are  commonly  called  the  more  perfect  plants. 

This  ring  is  truly  a  monophyllous  undulated  calyx  *,  and  within  it  arife 
16  pyramidal  fimbriated  Jlamina  :  Thefe  are  of  a  pale-greenifh  colour, 
and  are  loaded  with  a  white  oval  farina :  the  Jlamina  all  bend  toward 
each  other  from  their  bafes,  and  almoft  meet  in  a  point  at  their  tops. 

This  is  their  appearance  when  the  head  is  nearly  ripe,  and  is  what  is 
expreffed  at  Fig.  130.  And  immediately  under  the  arch  formed  by  pig.  I3(>, 
thefe  Jlamina  is  placed  a  (lender,  cylindric,  hollow  pijlillum ,  through 
which  the  farina  makes  it’s  way,  and  is  difperfed  among  the  feeds  in 
the  head.  The  external  membrane  of  the  head  is  a  continuation  of  the 
outer  covering  of  the  (talk,  and  is  ftrengthened  at  it’s  bafis  by  four  or 
five  ribs,  which  foon  lofe  themfelves  in  the  firia,  A  longitudinal  lec¬ 
tion  of  the  head  fhews,  that  the  membrane  before- mentioned  inclofes  a 
feed-veffel  fo  large  as  to  fill  it  every  way :  in  moft  places  they  touch; 
but  wherever  they  do  not,  a  number  of  very  (lender,  white,  and 
tranfparent  fibres  fhew  themfelves,  which  join  them  together.  This  , 
feed-veffel  is  filled  with  perfect  and  very  beautiful  feeds  ;  they  are  round, 
transparent  while  unripe,  but  afterwards  opake,  and  of  a  very  beautiful 
green  ;  which  colour  they  retain  even  when  dried. 

The,  number  of  feeds  in  one  of  thefe  heads  is  aftonifhingly  great :  I 
have  many  times  attempted  to  count  them,  in  fuch  as  were  full,  and 
out  of  which  few  or  none  had  been  diflodged  by  the  cutting ;  and  as 
the  accounts,  at  different  times,  and  in  various  heads,  have  not  much 
differed,  I  (hail  venture  to  infert  a  guefs  from  them.  It  will  eafiiy  be 
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conceived,  that  in  feeds  fo  minute  as  well  as  numerous,  this  muft  be  a 
very  difficult  tafk  ;  and  indeed  to  count  every  feparate  feed,  I  believe 
would  be  not  much  lefs  than  impoffible  :  the  method  therefore  by  which 
I  make  the  calculation  is  this.  I  count  in  4  part  of  the  circumference 
ef  ~  the  head  9  feeds,  9  x  8  =■  72  ;  there  are  therefore  72  feeds  in  a 
line,  which  reaches  round  the  circumference  of  l  of  the  head.  I  judge 
the  length  of  this  half  to  be  to  it's  circumference  as  3  to  2,  or  there¬ 
about  :  therefore,  in  one  longitudinal  line  in  it,  there  muft  be  96  feeds  ; 
the  whole  quantity  in  4-  the  head  therefore  is  72  x  96  =  6912  ;  and, 
doubling  that  for  the  equal  number  of  feeds  of  the  other  half,  there  ap¬ 
pear  to  be  in  one  head  2  x  6912  —  13824  feeds. 

Fig .  13 1.  fhews  a  longitudinal  fedion  of  the  head  with  the  feeds,  the 
ftamina ,  and  the  joining  of  the  capfule  with  the  external  membrane  of 
the  head. 

The ftamina^  examined  alone,  afford  a  moft  pleafing  fight;  they  are 
conipofed  of  a  white  tranfparent  fubftance,  of  a  pyramidal  figure,  every¬ 
where  covered  with  a  pale-greenifh  cruft  ;  which  is  the  receptacle  of  a 
vaft  quantity  of  an  oval  farina ,  fo  extremely  minute,  as  to  be  vifible 
only  with  the  mo  ft  powerful  magnifiers  in  the  double  microfcope. 

The  outer  membrane  of  the  head  becomes  feparable  from  the  cap¬ 
fuls  when  perfectly  ripe  and  dry  ;  and  then,  viewed  in  the  double 
microfcope,  fhews  a  reticular  texture,  not  vifible  in  it  before. 

When  this  head  is  hrft  produced  from  the  plant,  the ftamina  are  very 
Tender,  and  ftand  ered ;  the  head  is  fcarce  any  thicker  than  the  ftalk, 
and  the  calyptra  covers  the  whole,  to  fhield  the  tender  fubftance  of  the 
farina  from  external  injuries.  As  the  farina  afterwards  fweils  in  the 
ftamina ,  the  feeds  alfo  in  the  head  increafe  in  bulk,  and  become  vifible, 
and  are  then  tranfparent ;  but  when  it  is  perfectly  ripe,  xht  calyptra  falls 
off,  and  the  wind  diflodging  the  farina  at  times,  as  it  ripens  fome 
fooner,  fome  later,  it  makes  it’s  way  through  the  piftillum  into  the 
head,  and  the  feeds  then  become  much  larger  and  opake  ;  to  favour  the 
falling  of  the  farina  into  the  piftillum ,  the  ftamina ,  as  they  ripen,  are, 
by  the  increafe  of  thicknefs  in  the  head,  thrown  farther  and  farther  from 
each  other  at  their  bafes,  but  bend  inward  at  the  points,  fo  as  to  form 
a  kind  of  arch  over  the  opening  of  it. 

The  annual  produd  of  thefe  moft  minute  feeds  is  aftonifhing :  an 
ingenious  gentleman  has  given  an  account  of  the  wonderful  increafe  of 
the  mallow  ;  one  of  which  he  found  to  yield  in  one  year  200,000.  But 
this  is  much  inferior  to  thofe  of  the  little  plant  before  us ;  for,  allowing 
to  a  root  of  this  8  branches,  and  to  each  branch  6  heads  (which  any 
one,  who  will  obferve  it  in  a  thriving  fituation,  will  find  a  very  mode¬ 
rate  computation),  the  produce  of  this  is  6x  13824  =  82944;  and 
8  x  82944  =  6.63552  feeds,  the  annual  produce  of  one  feed  ;  13824 
of  which  are  contained  in  a  head,  whofe  length  is  but  ~  of  an  inch,  and 
it’s  diameter  but  ~T  of  an  inch,  and  whofe  weight  is  but  the  thirteenth 
part  of  a  grain. 

Fig .  129. 
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Fig .  129.  fhews  the  head  of  this  mofs  in  it’s  natural  dimenfions,  with  Explanation 
and  without  the  calyptra .  of ‘the figures. 

Fig .  130.  The  fame  viewed  through  a  powerful  magnifier,  without  it’s 
calyptra. 

Fig.  13 1.  A  longitudinal  feCtion  of  the  fame. 

Fig .  132.  Stamina  taken  off  from  the  head,  and  viewed  by  a  more 
powerful  magnifier. 

Fig.  133.  A  piece  of  the  outer  membrane  of  the  head,  fhewing  it’s  re¬ 
ticular  texture. 


XV.  About  this  time  twelve-month,  I  found,  accidentally,  a  paper 
of  melon  feeds  that  I  had  laid  by,  with  the  date  of  the  year  1710  upon 
it.  I  fowed  fome  of  them,  not  with  any  great  hopes  of  their  coming 
up  ;  but,  to  my  great  furprize,  I  had  a  fine  number  of  plants  from 
them,  which  all  profpered  very  well,  till  they  had  put  out  4  leaves, 
when  they  were  all  loft  by  an  accident.  This  I  have  mentioned  to  you, 
becaufe  Mr  Friewald  has  given  an  account  of  fome  old  melon-feeds  that 
produced  fruit,  though  they  exceeded  mine  10  years  in  age  :  however 
mine  may  be  a  confirmation  of  their  long  retention  of  their  vegetative 
quality  ;  which  I  fuppofe  may  be  afcribed  to  the  oilynefs  of  the  feed, 
and  the  hardnefs  of  it’s  outward  coat. 


Concerning 
the  vegetation 
of  Melon 
Seeds  33  years 
old  ;  by  the 
late  Roger 
Gale,  Efq ; 

F.  R.  S .  to 
Mr  P.  Col¬ 
li  nfon,  F.  R.S. 

N°.  475-  P- 
265.  Jan.  &c. 

1745.  dated 
Scruton  in 


Yorkshire,  Jan,  14.  1743-4.  Read] an.  24.  1744-5, 


XVI.  I  was  poffeffed  of  feveral  good  microfcopes,  both  Ample  and  Micrcfcopicai 
compound.  The  compound  microfcope  was  that  portable  reflecting  obfercvations 
one  without  a  micrometer,  of  Mr  Benj.  Martins  invention,  which 
brought  with  me  from  England.  Firft  of  all  I  expofed  to  the  luminous  by  p.  Pred.a  * 
focus  of  this  inffrument  a  very  fmall,  pure,  thin  bit  of  the  bark  of  this  Gmelin,  Med. 
root  fcraped  off  very  carefully.  It’s  external  furface  appeared  almoft  ^ic-  Wnrten- 
opake,  very  uneven,  of  the  colour  of  dry  earth,  as  it  appears  to  the  N°* 
naked  eye  ;  but  the  inner  furface  viewed  in  the  fame  manner  difcovered  ^ 
a  confuted  heap  of  very  fhort  and  thin  little  maffes,  every  where  inter-  Prefented  ^ 
rupted,  and  moftly  acute,  and  angular,  in  the  fmalleft  vifible  atoms.  May  9,  1745. 
chiefly  purple,  almofi:  tranfparent,  like  fome  refin,  but  connected  by 
interfperfed  threads  of  a  like  figure,  variegated,  but  chiefly  whitifh  ; 
but  at  the  edge  there  appeared  real  prickles  ;  and  the  whole  contexture 
feemed  like  that  which  in  the  animal  oeconomy  Anatomifts  defcribe  in 
the  fat,  when  they  fay  this  oil  is  lodged  in  cells,  which  cohere  with  that 
lanuginous  foft  cellular  fubftance.  Thus  alfo  this  purple  fubffance  in 
form  of  refin  feemed  to  be  mixt  with  the  whitifh  threads.  And  thus, 
in  many  repeated  obfervations,  both  by  Ample  and  compound  micro¬ 
fcopes,  this  bark  always  appeared  to  me,  with  this  only  difference,  that 
the  reflecting  one  reprefented  every  particular  more  diftinCtly  than  the 
reft. 

But  I  had  not  yet  examined  a  nerve  of  this  root,  which  was  very 
brittle  and  deprived  of  it’s  bark,  and  made  the  greateft  bulk  of  the  root, 
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tho9  it  Teemed  to  yield  much  to  the  bark  in  weight,  as  being  very  dry, 
by  the  compound  microfcope:  but  to  the  naked  eye  it  Teemed  to  be 
fprinkled  with  dark  purple  fpots.  I  was  defirous  to  know  what  ap¬ 
pearance  thefe  would  have  under  the  focus  of  a  microfcope  •,  and  there¬ 
fore  viewed  that  little  bit,  which  had  the  fpots.  The  nerve  itfelf  ap¬ 
peared  equally  convex,  and  cylindrical,  confiding  of  uninterrupted 
longitudinal  fibres,  clofely  applied  to  each  other,  very  thin,  and  very 
white  :  but  the  fpots,  as  they  appeared  to  the  naked  eye,  when  fub- 
mitted  to  the  microfcope,  were  found  to  be  tranfparent  dark-red  little 
mades  raifed  above  the  convexity  of  the  cylinder  :  but  I  was  in  doubt 
whether  I  fhould  believe  that  thefe  little  mafies  did  not  rife  above  the 
nerve,  or  determine  that  they  inhered  in  the  nerve  itfelf,  and  belonged 
to  it’s  fubflance.  However  on  the  application  of  fome  fimple  micro- 
fcopes,  I  was  convinced  that  they  were  raifed  above  the  nerve,  and  be¬ 
longed  not  fo  much  to  the  nerve  as  to  the  bark. 

From  thefe  feveral  microfcopical  obfervations  I  conclude  a  priori , 
that  the  bark  mud  be  more  efficacious  than  the  whole  root,  efpecially 
if  we  call  in  that  indubitable  and  fo  often  confirmed  practical  experience, 
that  the  purging  principle  of  vegetables  refides  chiefly  in  their  refinous 
part.  Befides,  from  my  obfervation,  that  the  appearance  of  the  whole 
bark  by  the  microfcope,  which  (hews  it  to  be  compofed  of  many  fmall, 
iharp,  ffiort  [picula ,  that  hypothefis  will  alfo  be  explained,  which  me¬ 
chanically  explains  the  force  of  purging  and  vomiting  medicines,  by 
fuppofing  fuch [picula ,  like  fo  many  little  wedges  (or  perhaps  prickles, 
fuch  as  appear  even  to  the  naked  eye  in  nettles,  which  fenfibly  irritate 
a  living  human  body)  which  by  the  peridaltic  motion  of  the  domach, 
tho5  mediately  applied  to  it’s  mufcnlar  coat,  and  being  frequently  toded 
about  by  this  perpetual  motion,  di  mu  late  the  moving  fibres,  and  ex¬ 
cite  them  to  a  dronger  contradlion  than  ordinary  :  though  at  the  fame 
time  I  would  not  yet  affert  this  hypothefis ,  how  probable  foever  it  may 
appear  from  thefe  microfcopical  obfervations. 


The  Bark 
prevents 
catching  cold ; 
•in  a  letter 
from  the  Rev. 
Dr  Sam.  Sal¬ 
ter  to  Mr  Ar- 
deron.  N°. 
478.  p.  3. 
jan.  &  Feb. 
1746.  Read 
Jan.  9. 
*745-6. 


XVII.  Dr  Balter ,  one  of  the  prebends  of  Norwich  cathedral,  writes, 
in  a  letter  to  Mr  Arderon ,  that  he  thought  it  might  be  of  fervice  to 
take  notice  of  the  following  effedt:  of  the  Jefnifs  Bark  :  the  dodtor  uftd 
to  be  fubjedt  eafily  to  take  cold,  and,  in  confequence  thereof,  to  be 
fubjedt  to  have  a  fore  throat  to  a  very  great  degree  ;  but  the  lad:  time, 
above  15  years  ago,  after  his  recovery,  he  was  advifed,  by  Sir  Benj . 
Wrench ,  to  take  fin  of  the  Bark  (after  clue  preparation  by  bleeding,  or 
purging,  or  both,  when  he  was  altogether  without  complaint)  every 
fpring  and  fall.  This,  he  faid,  would  more  effedlually  guard  him  againd: 
taking  cold  ;  which  he  has  found  fo  far  to  anfwer,  that  he  is  now  able 
to  go  500  miles  with  lefs  hazard  of  cold,  than  he  could  go  20  before  3 
and  he  has  never  had  what  he  can  dridtty  call  a  fore  throat  fince. 
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XVIII.  Notwithflanding  the  number  of  inftances,  which  occur  among  Concerning 
writers,  concerning  the  poifonous  quality  of  our  common  hemlock,  or  fwe  perfuns 
cicuta  major  C.  B  ;  fuch  as,  that  of  Cardanus  mentioning  a  man  killed  by  ^ "jj 
a  cake,  wherein  this  plant  was  an  ingredient  ;  that  of  Brajfavola ,  who  t0ney/ucm- 
affures  us,  that  it  is  mortal  not  to  men  only,  but  to  geeie  and  lwine  ;  lock ;  by  Mr 
as  well  as  thofe  of  Matthiolus ,  Sc  aliger ,  Kir  c  her ,  Boccone ,  and  others  ;  William  Wat- 
yet  the  fatality  of  it’s  poifon,  when  growing  in  this  kingdom,  has  been 
doubted  by  many  ;  inafmuch  as  that  faithful  collector  the  late  Mr  ' 

mentions,  Syn.  Ed.  2.  p.  32 6.  that  not  only  his- friend  Mr  Petiver  ts.  May  &c. 
eat  half  an  ounce  of  the  root  of  this  plant,  but  that  Mr  Henly ,  1744-  R 
a  friend  of  Mr  Petiver' s,  in  his  prefence,  eat,  without  any  inconve-  May  10 
nience,  3  or  4  ounces  of  the  fame  root.  From  hence  it  has  been  thought, 
either  that  the  root  has  effedts  different  from  the  ftalks  and  leaves, 
or,  that  difference  of  climate  varies  the  degree  of  the  violence  of  the 
poifon. 

An  obfervation  indeed  of  the  fame  kind  occurs  in  the  German  Ephe¬ 
merides.  LinnxuSy  Hort.  Cliff,  makes  alfo  fome  doubt  concerning  the 
malignity  of  this  plant;  and,  in  naming  it,  has  kept  to  the  old  appel¬ 
lation  of  Eheophrafius  and  Diofcorides ,  Conium  ;  and  has  transferred  that 
of  Cicuta ,  to  the  Cicuta  aquatica  of  Gefner ,  and  of  Wepfer.  Befides, 
many  of  the  accidents,  faid  to  have  proceeded  from  cicuta  or  hemlock, 
have  been  occafioned  by  different  plants ;  fome  of  the  accidents,  pro¬ 
bably,  from  the  common  one,  but  many  more  from  the  cicuta  aquatica 
before- mentioned,  and  from  the  Oenanthe  fucco  virofo ,  cicuta  facie.  Lob. 

This  confufion  appears  manifeftly  in  feveral  authors,  and  fome  of  them 
of  the  greateft  credit.  Which  of  thefe  plants,  or  whether  any  of  them, 
was  the  Athenian  poifon,  nobody  has  determined. 

Although  the  eating  of  the  roots,  as  abovementioned,  was  attended 
with  no  bad  confequences,  a  late  melancholy  accident  has  been  fufti- 
ciently  convincing  of  the  poifonous  quality  of  the  leaves  of  the  cicuta 

major.  1  A 

On  Sunday ,  May  6.  1744.  two  of  the  Dutch  foldiers  lately  arrived, 
who  were  quartered  at  Waltham- Abbey  in  Effex,  collected,  in  the  fields 
adjoining,  a  quantity  of  herbs,  fufficient  for  themfelves  and  two  others 
for  dinner,  when  boiled  with  bacon.  Thefe  herbs  were  accordingly 
dreffed,  and  the  poor  men  firft  eat  of  the  broth  with  bread,  and  after¬ 
wards  eat  the  herbs  with  the  bacon.  In  a  fhort  time  after,  they  were 
all  feized  with  violent  vertigo's  ;  they  foon  after  were  comat  off  ;  and 
two  of  them  grew  convulfed,  and  died  in  about  3  hourSb 

The  people  of  the  town  being  exceedingly  alarmed  at  this  accident. 

Dr  Barrowby ,  jun.  being  there,  immediately  went,  and  ordered  the 
other  two,  at  that  time  almoft  dead,  large  quantities  of  oil  ;  by  which 
means  they  threw  up  moft  of  what  they  had  eaten,  and  afterwards  grew 
better.  In  all  of  them  the  effe&s  were  the  fame  as  thole  from  a  large 
dofe  of  opium . 
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The  next  day,  being  at  the  place,  I  faw  one  of  thefe  men  much  re¬ 
covered,  and  only  complaining  of  a  heavinefs  in  his  head  ;  but  the 
other  was  fo  well,  as  to  be  gone  to  perform  exercife  with  the  other  fol- 
diers.  There  was  a  fifth  ioldier,  whom  I  faw,  who  told  me,  he  eat 
forne  of  the  bread  out  of  the  broth,  but  felt  fcarce  any  inconvenience 
therefrom.  It  fo  happened,  that  the  two  men,  who  gathered  the  herbs, 
were  both  killed. 

As  I  went  down  to  the  place  to  fatisfy  myfelf  in  this  matter,  a  Dutch 
officer  went  with  me  very  courteoufly  to  an  inn,  where  there  were  two 
other  foldiers,  who  had  feen  and  knew  the  herbs  which  had  been  eaten : 
he  was  fo  kind  alfo  as  to  attend  me  with  thefe  foldiers  into  the  fields,  to 
fhew  me  the  plants  growing.  They  firft  gathered  me  the  cicutaria 
vulgaris  J .  B.  or  cow- weed  j  then,  the  myrrhis  fylvejlris  feminibus  afpe - 
ris  C.  B.  or  fmall  hemlock -chervil.  They  then  gave  me  forne  cicuta 
major ,  and,  fmeiling  it,  immediately  faid.  That  this  was  the  herb  that 
killed  their  comrades  ;  which  I  then  had  no  reafon  to  doubt  of ;  as  of 
the  two  former  plants,  the  firft  grows  almoft  under  every  hedge,  and 
is  eaten  by  the  cows,  and  the  other  is  frequently  given  to  tame  rabbets 
for  food  j  whereas  cattle  conftantly  refufe  to  eat  hemlock. 

Before  I  was  thus  fatisfied,  I  imagined  this  accident  to  have  proceed¬ 
ed  rather  from  LobeV s  Oenanthe  ;  thinking,  that  as  that  plant  grows 
near  the  fides  of  rivers,  thefe  foldiers  might  have  gathered  it  by  the 
river  Lee,  which  runs  by  the  town,  and  eaten  it  for  fmallage,  to  which 
it  has  fome  refemblance. 

It  is  now  known,  that  the  cicuta  major ,  the  cicuta  aquatica ,  and  the 
oenanthe  of  Lob  el ,  are  certain  poifons  ;  but  there  are  two  others  of  the 
fame  clafs,  growing  common  in  England ,  and  not  much  unlike  thefe 
in  fmell  and  other  circumftances,  vehemently  to  be  fufpedted  :  the  one 
is  the  cicutaria  tenuifolia  of  Mr  Ray,  which  grows  frequently  in  wafts 
places,  and  in  gardens  among  pot-herbs,  of  which  De  la  Champ  gives 
fome  account  of  it’s  malignancy  ;  the  other  is  the  cicutaria  paluftris  of 
Lobel  and  Labermemontanus,  or  phellandrium  of  Dodonaeus,  which  grows 
in  muddy  ditches  and  ponds. 

I  don't  remember  any  hiftory  of  the  pernicious  effedts  of  the  cicuta 
major  in  this  kingdom  ^  but  as  the  detecting  poifonous  plants  is  of  very 
great  confequence,  I  prefume  to  lay  this  paper  before  you. 


Critical  oh- 
formations  ( t 
concerning  ( 
the  Oenanthe 
aquat.  fucco  4C 
virofo  cro-  tc 
cante  Lob.  u 
by  the  fame  ; 
cccajioned  by 
an  extract  of 
a  letter  from  ‘  ‘ 


XIX.  “  Eleven  French  prifoners  had  the  liberty  of  walking  in  and 
about  the  town  of  Pembroke :  3  of  them,  being  in  the  fields  a  little 
before  noon,  found  and  dug  up  a  large  quantity  of  a  plant  with  it’s 
roots  (which  they  took  to  be  wild  celeri )  to  eat  with  their  bread  and 
butter  for  dinner.  After  wafhing  it,  while  yet  in  the  fields,  they  all 
3  eat,  or  rather  tafted,  of  the  roots. 

“  they  were  entering  the  town,  without  any  previous  notice  of 
ficknefs  at  the  ftomach  or  diforder  in  the  head,  one  of  them  was 
feized  with  convulftons.  The  other  two  ran  home,  and  fent  a  fur- 
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44  geon  to  him.  The  furgeon  endeavoured  firft  to  bleed,  and  then 
vomit  him  ;  but  thofe  endeavours  were  fruitlefs,  and  he  died  pre- 
fently.  '  • 

“  Ignorant  yet  of  the  caufe  of  their  comrade’s  death,  and  of  their 
own  danger,  they  gave  of  thefe  roots  to  the  other  eight  prifoners, 
who  all  eat  fome  of  them  with  their  dinner.  I  cannot  learn  exadtly 
how  much  they  eat,  they  being  fent  away  a  little  time  before  your 
44  letter  arrived. 

44  A  few  minutes  after,  the  remaining  two,  who  gathered  the  plants, 
44  were  feized  in  the  fame  manner  as  the  firfb ;  of  which  one  died  :  the 
other  was  bled,  and  a  vomit  with  great  difficulty  forced  down,  on 
account  of  his  jaws  being,  as  it  were,  locked  together.  This  ope- 
44  rated,  and  he  recovered  ;  but  was  fome  time  much  affedted  with  a 
dizzinefs  in  his  head,  though  not  fick,  or  in  the  leaft  difordered  in 
his  ftomach.  The  other  8,  being  bled  and  vomited  immediately, 
44  were  foon  well. 

44  There  were  in  thefe  men  none  of  thofe  comatofe  fymptoms  you 
44  mentioned  *  to  have  happened  to  the  Butch  foldiers,  who  were  poi- 
44  foned  by  eating  the  cicuta  major . 

44  As  I  was  not  prefent  myfelf,  I  fend  you  the  bell  information  I  was 
44  able  to  procure.  After  I  had  done  examining,  I  ordered  fome  of  the 
44  herb  and  root  to  be  brought  me.  As  you  fuggefted  in  your  letter, 
I  found  it  to  be  the  oenanthe  aquatica  cicuta  facie  of  Lobel ,  which 
grows  in  great  plenty  all  over  this  country,  is  called  by  the  inhabi- 
41  tants  five-fingered  root ,  and  is  much  ufed  by  them  in  cataplafms  for 
44  thefellon,  or  worft  kind  of  whitflow.  The  Frenchmen  eat  only  the 
44  root,  and  none  of  the  leaves  or  ftalk.  —  I  muft  beg  your  pardon  for 
44  fending  you  this  imperfedt  account :  had  this  accident  happened  at 
44  Haverford ,  you  fhould  have  had  one  more  exadf.” 

So  far  Mr  Howell9 s  letter. 

The  poifonous  effedls  of  this  plant,  in  the  inftance  beforementioned, 
exadtly  fquare  with  thofe  mentioned  of  the  fame  plant,  in  N°.  238.  of 
the  Phil.  Franfi  where  8  young  lads,  near  Clonmel  in  Ireland  (where  this 
plant  is  called  tahow )  miftook  it’s  roots  for  thofe  of  fium  aquaticum ,  or 
water-parfnep,  and  eat  plentifully  of  them.  About  4  or  5  hours  after, 
going  home,  the  eldeft,  almoft  of  man’s  ftature,  without  the  leaft  pre¬ 
vious  diforder  or  complaint,  fell  down  backwards,  and  died  convulfed. 
Four  more  died  in  the  fame  manner  before  morning  ;  not  one  of  them 
having  fpoken  a  word  from  the  moment  the  venomous  particles  had 
attacked  th t  genus  nervofum.  Of  the  other  3,  one  ran  ftark-mad,  but 
came  to  himfelf  next  morning.  The  hair  and  nails  of  another  fell  off. 
One  of  them  only  efcaped  without  any  harm,  who  ran  home  above  2 
miles,  and  drank  warm  milk,  which  caufed  a  diaphorefis .  A  Dutch¬ 
man  likewife  was  poifoned  with  the  leaves  of  this  plant,  boiled  in  his 
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pottage  *,  which  he  took  for  fmallage,  and  to  which  it’s  leaves  have 
great  refemblance. 

Dr  Allen ,  in  his  Synopfis  Medicin a?,  mentions  an  inftance  of  4  children, 
who  eat  of  thefe  roots.  They  indeed  were  in  great  agonies,  before  they 
fell  into  convulfions  In  their  fits  they  vomited,  which  was  encouraged 
by  large  draughts  of  oil  and  warm  water ;  and  by  other  proper  care 
they  all  did  well.  He  takes  notice  likewife  of  a  pig’s  dying  in  con- 
vulflons,  from  eating  fome  pf  thefe  roots,  which  it  had  grubbed  up. 

Stalpart  'van  der  JViel ,  in  his  obfervations,  takes  notice  of  the  deadly 
effects  to  two  perfons,  who  had  eaten  thefe  roots,  miftaking  them  for 
Macedonian  parQey.  Thefe  men  (like  thofe  quoted  from  Dr  Allen j, 
foon  after  eating  thefe  roots,  were  troubled  with  violent  heats  in  the 
throat  and  ftomach,  attended  with  a  vertigo ,  ficknefs  at  the  ftomach, 
and  purging.  One  of  them  bled  at  the  nofe  \  the  other  was  violently 
convuifed.  Both  of  them  died  ;  one  in  2  hours,  the  other  in  3.  This 
author  has  given  us  3  figures  of  the  oenanthe :  the  2  tables  of  the  roots 
and  the  leaves  are  tolerably  well  executed  *  but  that  expreffing  the  whole 
plant  is  very  deficient.  It  were  much  to  be  wifhed,  that  all  botanical 
authors  had  induftry  and  ingenuity  enough  to  delineate  their  own  tables, 
as  Columna  and  Billenius  have  done  •,  which  will  always  heighten  the 
value  of  their  otherwife  excellent  works. 

It  is  very  remarkable,  that  neither  the  French  prifoners,  who  were 
killed  at  Pembroke ,  nor  thofe  before  cited  in  the  Phil.  Franf.  felt  any 
heat  or  diforder  in  their  ftomach,  before  the  attack  of  the  convulfive 
paroxyfms  :  whereas  thefe  mentioned  by  Dr  Allen ^  and  Stalpart  van  der 
JViel ,  were  in  great  agonies,  from  the  violent  heat  in  their  ftomach 
and  throat,  before  they  were  attacked  by  convulfions. 

The  fame  variety  of  fymptoms  we  meet  with  in  JVepfer ,  with  regard 
to  thofe  people  who  were  poifoned  by  the  cicuta  aquatica  *  where  fome 
of  them,  who  had  eaten  the  roots  of  this  plant  at  the  fame  time,  {food 
and  afiifted  their  friends,  till  they  died  of  convulfions,  without  feeling 
themfelves  any  wife  difordered  ;  and  afterwards,  in  their  turns,  died  in 
the  fame  manner.  Others  were  violently  affebted  by  it,  as  foon  aim  oft 
as  they  had  eaten  it.  Confer  JVepfer' s  Hiftory  with  the  *  German  Ephe¬ 
merides.  Linnaeus  mentions,  in  the  *f  Flora  Lapponica ,  the  great  (laugh¬ 
ter,  and  miferable  manner,  in  which  the  horned  cattle  died,  from  eat¬ 
ing  this  plant  at  Forma.  This  author  alfo,  in  his  Flora  Suecica ,  ac¬ 
quaints  us  (notwithftanding  Rivinus  and  Mappus  have  aliened,  that  the 
horned  cattle  not  only  eat  this  plant  without  detriment,  but  are  very 
fond  of  it)  that  three  oxen  were  killed  by  eating  the  roots  thereof.  He 
was  fully  convinced  that  they  were  the  roots  of  the  cicuta  aquatica  ;  be- 
caufe,  foon  after  this  accident,  the  country  people  brought  him  fome 
t)f  them,  defiring  to  know  to  what  plant  they  belonged.  He  thereupon 

*  Ephemerid.  Natur.  Curiofor.  Dec.  2.  Ann.  6.  Obf.  n0, 

+  See  Flor.  Lapp  on.  p.  72. 
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planted  them  in  the  academical  garden,  and  was  fully  fatisfied  what  they 
were. 

IVepfer  has  confounded  his  cicuta  aquatica ,  in  the  Hiftory  thereof*, 
with  the  poifonous  oenanthe  of  Lohel  j  where  he  fays,  that  Lohel  has  de¬ 
fended  the  cicuta  aquatica  under  the  name  of  Oenanthe  cicuta  facie v 
fucco  virofo  crocante  \  and  mentions,  that  it  is  not  very  frequent,  but  in 
the  northern  parts  of  England  by  the  fides  of  rivers,  and  in  watery  places  : 
he  adds,  that  Lohel  has  not  been  exadt  in  his  description.  To  which  I 
anfwer,  that  LobeV  s  defeription  of  the  oenanthe  is  very  exadt,  for  the 
time  he  lived  *  and  it  is  very  evident,  that  Wepfer  never  faw  this  oenanthe  % 
which  plant,  I  believe,  is  not  found  in  Germany.  IVepfer  likewife,  in  the 
Ephem.  Nat .  Curiof.  f  is  under  the  fame  miftake ;  and  tells  you,  that 
Stalpart  van  der  Wiel  differs  from  him  ;  and  calls  the  plant,  mentioned 
in  his  Obfervations,  Oenanthe ,  as  Lohel  does  :  and  though  Stalpart  has, 
given  figures  of  the  plant  accurate  enough  for  a  common  observer  ta 
diftinguifh  the  plants  by,  and  tho’  nine  years  lapfed  between  the  pub¬ 
lication  of  his  book  de  Cicuta  and  his  Obfervations  in  the  Ephemerides , 
he  was  ft  ill  in  the  fame  error  ;  and  believed  the  oenanthe  of  Lohef  and 
his  cicuta  aquatica ,  as  well  as  that  of  Gefner ,  to  be  the  fame  poifonous 
plant.  The  accurate  Hoffman  |}  alfo,  when  treating  of  vegetable  poifons, 
makes  no  mention  of  this  difference. 

Neither  the  roots  of  the  oenanthe  of  Lohef  nor  thofe  of  the  cicuta  of 
Wepfer ,  have  any  flavour  in  them  difagreeable  enough  to  deter  thofe, 
who  tafte  them,  from  eating.  They  both  occafion  violent  convulfions* 
and  death,  if  not  timely  prevented.  The  intention  of  cure  feems  in 
both  to  be  the  fame  •,  viz.  firft,  by  emptying  the  flomach  and  inteftines 
as  foon  as  poflible,  and  then  by  caufing  the  patient  to  fwallow  large 
quantities  of  oleaginous  fluids.  But  it  is  to  be  obferved,  that  the  cau¬ 
fing  the  patient  to  fwallow  any  quantity  is  attended  with  great  difficul¬ 
ty,  after  he  is  attacked  by  the  poifon  *,  becaufe  of  the  jaws  being,  as  it 
were,  locked  together  by  the  violence  of  the  fpafm.  After  the  flomach 
is  freed  from  this  pernicious  vegetable,  the  fymptoms  have  generally 
diminifhed  by  degrees,  and  the  patient  recovered* 


*  Cicuta  aquat,  hiftoria  &  noxas,  p.  15. 

■f-  Dec.  ii.  Ann.  vi.  Obf.  1  16. 

K  Fred.  Hoffman-  Medicin.  Rational.  Syftematic.  Tom .  JL  j>.  174.  Edit,  in  \to.  “  Ex 
i(  vegetabilium  regno  inter  prafentijfma  venena  referri  debeat  cicuta  vera,  napellus  five 
“  aconitum  caeruleum  ,  folanum  furio fum,  hyofcyamus ,  ac  datura .”  If  here  the  epithet 
vera  to  cicuta  is  underftood  only  to  point  out  the  poifonous  fort  of  hemlock,  there  are 
no  lefs  than  three  fpecies  of  this  clafs,  which,  from  their  being  known  certainly  to  be 
poifonous,  may  lay  claim  thereto  ;  <viz.  Cicuta  major  C.  B .  Cicuta  aquatica  JVepf  and 
Oenanthe  cicuta  facie  Lob.  But,  it  is  very  probable,  the  two  laft  Were  unknown  to  the 
Ancients.  The  defeription  of  Diofcorides ,  lib.  iv.  cap.  79,  which  is  the  only  one  to  be 
met  with  among  the  Greek  writers,  and  that  but  obfeure,  relates,  in  my  opinion  to  the 
firft  of  thefe.  Kdveiov  kavAov  dvinfft  yovetrclxtn  dc  ffzy&v.  <bvKK&  yvd^ 

$HK/  ifJ.Qtpilt  fiVtdTigCL  Q  x)  Z7T  ClK^COV  Tl  &  TTQy  V  tj  Xj  O'  KldS'ia.,  etlFoC 

V7to\<zvkov‘  aerzquet  civiaa,  A zvtLOTzeyv .  ftffcc  x.0'1  An  Pliny's  De¬ 

feription,  lib.  XXV.  cap.  ult,  is  taken  from  this  0 {Diofcorides.  . 
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* Threlkeld ,„  in  his  Synopfis  Plantarum ,  mentions,  that  he  has  feen  great 
plenty  of  this  oenanthe  in  Cumberland,  where  the  country- people  call  it 
Dead  F ongue ,  and  ufe  it,  when  boiled  like  a  pultice,  to  the  galled  backs 
of  their  horfes. 

Neither  the  German  Botanifts*,  nor  Haller  in  his  Enumeratio  Stirpium 
Helvetia,  mention  this  plant  as  growing  amonft  them.  I  believe,  there¬ 
fore,  it  is  feldom  met  with, but  in  Holland,  England ,  and  in  fome  parts 
of  France  *,  for  Morifon  mentions  it  growing  in  Bretagne  near  the  mouth 
of  the  river  Loire.  This  plant  was  communicated  to  Matthiolus  by  a 
Profefifor  of  Phyfic  at  Padua.  (See  Matth.  p.  628.)  Linnaus ,  in  the 
Flora  Suecica ,  fays,  that  he  received  it  from  a  correfpondent,  who  ga¬ 
thered  it  in  Scania. 

Lob  el,  and  after  him  John  Bauhin  and  others,  take  notice  of  this 
plant’s  growing  in  the  northern  parts  of  England.  It  grows  alfo  in  the 
weftern  and  fouthern  parts,  by  the  fides  of  rivers,  large  waters,  and 
fometimes  by  ponds.  It  grows  near  Bath.  Dr  Allen  mentions  it  grow¬ 
ing  within  3  miles  of  Bridgewater.  It’s  being  produced  in  Wales ,  is  the 
occafion  of  this  paper.  I  have  feen  it  very  frequently  by  the  fides  of 
the  river  Thames,  both  above  and  below  London.  I  have  found  it  like- 
wife  by  the  fide  of  a  large  pond  near  the  road,  in  the  town  of  Dulwich , 
not  far  north  of  the  college  ;  likewife  by  the  fides  of  a  large  water  near 
the  mills,  half  a  mile  S.  E.  of  Dartford  in  Kent. 

Lobel  is  the  firft,  who  has  given  a  fmall  figure  and  a  tolerable  de- 
Tcription  of  this  oenanthe ,  in  his  Adverfaria  Plantarum  *f .  Pie  has  like¬ 
wife  reprefented  it  in  the  730th  of  his  leones.  This  Teems  likewife 
to  be  the  plant  deferibed  by  Valerius  Cordus  ||,  under  the  denomi¬ 
nation  of  olfenichium  ^  and,  by  Dodonaeus,  under  that  of  apium  fyl- 
' v.ejlr.e ,  five  thyjfelium  §  where  the  defeription,  place  of  growth,  and 
form  of  the  roots,  agree  exactly  with  the  plant  under  confideration  ; 
tho5  his  figure  is  execrably  bad.  This  bad  figure  is  copied,  and  the 
defeription  tranflated,  by  Gerard  **  in  his  Herbal,  without  making  any 
mention  of  Dodonaeus.  This  figure  is  likewife  copied  in  Parkinfori* s 
Theatre  of  Plants.  John  Bauhin,  Matthiolus,  Gerard,  Parkinfon ,  and 
Morifon,  have  given  us  figures  of  this  oenanthe  but  thefe  reprefentations 
give  us  Tcarcely  any  other  idea  of  the  plant,  than  that  it  is  an  umbelli¬ 
ferous  one,  with  roots  divided  like  thofe  of  AfphodeL  Of  thefe,  how¬ 
ever,  Morifon’s  ff  is  the  belt  *,  and  his  defeription,  in  his  Book  de  Um - 
belliferis,  is  very  exadt  and  copious.  Mr  Ray’s  defeription  is  taken 
from  Lobel.  I  have  at  the  bottom  of  the  j|||  page  recited  the  various 
fynonyma,  under  which  this  plant  is  mentioned  amongft  authors. 


.  *  Unlefs  the  olfenichium  of  Valerius  Cordus ,  and  thyjfelium  of  Dodon&us ,  hereafter  men¬ 
tioned,  are  other  names  of  the  plant  in  queftion. 
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As  it  appears,  from  what  I  have  laid  down,  that  the  oenanthe  of  Lo¬ 
be!  and  cicuta  aquatica  of  Iffepfer^  have  not  been  fufficiently  diflin- 
guifhed  by  medical  writers  hitherto,  I  hope  I  fhall  (land  excufed  for 
making  a  few  obfervations  upon  this  laft.  This,  though  a  plant  fre¬ 
quently  met  with  upon  the  Continent,  and  very  well  defcribed  by  bota¬ 
nical  writers,  we  feldom  find  near  London  ;  but  it  grows  in  many  parts 
of  England  by  the  fides  of  large  {landing  pools,  and  near  the  banks  of 
fens.  1  am  informed  by  Robert  More>  Efq-,  an  excellent  Botanifl,  and 
a  very  worthy  Member  of  this  Society ,  that  it  grows  plentifully  in  many 
parts  of  Shropjhire.  I  have  lately  received  it  from  Dr  Wilmer ,  who 
gathered  it  by  the  fides  of  the  river  Colne ,  not  far  from  Uxbridge.  It 
is  mentioned  by  Mr  Ray  to  grow  near  Brereton- Mere  in  Chejhire ,  and 
in  feveral  other  places.  You  find  it  mentioned  by  Gefner  *  ;  and  JVep- 
fer ,  in  his  Hiflory  thereof,  has  given  us  four  tables  of  different  parts 
fufficiently  accurate.  It  is  figured  and  defcribed  by  John  Bauhin  . 
Lobel’s  Icon.  208.  relates  to  this  plant.  Dodonaeus* s  figure,  which  is 
not  a  bad  one  for  the  time,  is  copied  both  by  Gerard  and  Parkinfon . 
Morifon  has  given  us  two  figures  thereof,  one  in  his  general  Hiflory, 
the  other  in  his  Book  de  Umbelliferis ,  though  under  different  names.  But 
the  mofl  elegant  and  defcriptive  figures  are  thofe  of  the  Hortus  Eyftet- 
tenfis  and  Rivinus.  As  the  fynonyma  of  this  plant  are  very  many,  and 
very  different,  I  have  inferted  them  at  the  bottom  of  the  page  ||. 

Though  the  medical  writers  have  not  fufficiently  diflinguifhed  thefe 
plants,  the  Botanifls  have.  Thefe  indeed,  in  their  turns,  have  been  as 

Oenanthe,  fucco  virofo.  Cicutas  facie  Lobelii.  J.  B.  III.  p.  193. 

Oenanthe,  Chaerophylli  foliis.  C  B.  P.  162. 

Filipendula,  Cicutas  facie.  Ger.  Emac.  1059. 

Oenanthe,  Cicutae  facie  Lobelii.  Park.  894. 

Oenanthe  maxima,  fucco  virofo,  Cicutae  facie.  Morif.  Hill  Se£l.  9.  Tab.  9. 

Oenanthe,  foliis  omnibus  multifidis  obtufis,  fere  aequalibus.  Hort.  Cliff.  99.  Royen.  107. 
Englifh  wild  Parfley.  Ger.  1020.  and  Hemlock  Dropwort,  p.  1059. 

*  Gefner  Hort.  254.  *f  J •  B.  HI.  175* 

||  CICUTiE  aquaticae  fynonyma. 

Cicuta  aquatica.  Gefn.Hort  254.  Wepfer.  Linn&i  Flor.  Lap.  103. 

Cicuta  maxima  quorundam.  Hort.  Eyfet. 

Cicuta.  Linn.  Hort.  Cliff.  100. 

Cicutaria.  Riv.  Tab.  j6. 

Sium  alterum.  Dod.  Pempt.  579. 

Sium  alterum  Olufatri  facie.  Lob.  Ic.  208.  Ger.  Em.  256.  Rail  Hijl.  45°* 

Sium  Erucae  folio.  C.  B.  P.  154. 

Sium  majus  anguftifolium.  Park.  1241. 

Sium  foliis  rugofis  trifidis,  feu  multifidis  dentatis.  Mor.  Umb.  63.  Tab.  3» 

Sium,  pinnis  laciniatis,  pinnulis  trifidis,  nervo  non  foliofo.  Haller.  He lv.  43 7*  . 

It  is  called  in  Englilh  Long-leaved  IVater-Creffes  by  Gerard ,  p.  256.  very  injudicioufly  , 
and  Water  Parfneppe  by  Parkinfon ,  p.  1241.  but  much  better  named  by  Mr  Ray ,  Long¬ 
leaved  Water  Hemlock. 
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Obfervations  on  the  Oenanthe  aquat.  &c. 

negligent,  when  writing  concerning  their  ufes  (i).  So  that,  notwithfland- 
ing  Lpbel  long  ago  (2)  informed  the  world,  that  the  oenanthe  cicut<e 
facie ,  in  it’s  effects,  was  very  like  hemlock  ;  and  that  thole,  who  had 
eaten  it  in  fallads,  were  almoft  killed  by  it  *,  this  plant  occafioning  ver¬ 
tigo' and  other  violent  fymptoms  ;  yet  Morifon ,  in  his  Treatife  of 
umbelliferous  plants,  though  very  exad  in  the  defcription  of  the  fpecies 
of  which  we  are  now  treating,  recommends  indifcriminately  the  whole 
genus,  as  being  temperately  warm  and  dry  •,  that  they  are  ufeful  in 
cleanfing  the  urinary  paffages,  and  in  opening  obftrudions  :  he  quotes 
the  authority  of  Diofcorides  for  giving  the- powdered  roots  in  wine  to 
cure  the  dyfury,*  and  to  help  afthmatic  complaints.  What  the  oenanthe 
of  Diofcorides  was  (3),  nobody  has  determined.  He  defcribes  it,  as 
having  leaves  like  parfneps,  white  flowers,  a  thick  ftalk  about  a  fpan 
high,  feeds  like  thofe  of  arrach,  a  large  root  divided  into  feveral  round 
heads,  and  that  it  grows  in  rocky  places.  A  fhort  account  of  the  oe¬ 
nanthe,  together  with  it’s  ufes  in  medicine,  is  taken  from  Diofcorides  by 
Pliny  (4)  the  Naturalift.  What  the  plant  was  that  Diofcorides  here  re¬ 
commends,  is  uncertain  :  none  of  the  fpecies  we  are  acquainted  with 
come  near  this  defcription  ;  all  thofe,  that  we  know,  much  exceed  his. 
meafure  ;  none  of  them  have  leaves  like  parfneps,  and  all  grow  in  wa¬ 
tery  places.  Rueltius  (5)*  Ftichjius  (6),  Tragus  (7),  Dodonaeus  (8),  and 
Matthiolus  (9),  have  given  us  the  filipendula  or  dropwort ,  for  the  oe¬ 
nanthe  of  Diofcorides :  but  this  cannot  be  that  plant,  becaufe  it’s  feeds 
are  not  like  thofe  of  arrach  \  neither  has  it  a  large  root  divided  into 
many  heads.  Parkinfon  (10),  no  great  favourer  of  Lob  el,  fays,  that 
cc  Lobel  only  brandeth  his  oenanthe  cicuta  facie  to  be  virulent  and  ve- 
4C  nomous,  from  the  relations  of  the  north  country  people,  where  he 
“  fays  it  chiefly  grows.”  Mr  Ray ,  in  his  Hiftory,  though  he  has 
tranfcribed  Lobel9 s  Defcription,  in  which  it’s  venomous  qualities  are  ta¬ 
ken  notice  of,  leaves  this  matter  to  further  examination,  other  Botanifts 
being  of  a  different  opinion. 

The  inftances  mentioned  in  thefe  papers  are  but  too  fufflcient  teffimo- 
nies  of  the  malignant  properties  of  this  plant  ;  but  Mr  Miller,  a  worthy 
Member  of  this  Society,  informed  me  further,  that,  not  many  years  fince* 
a  whole  family  were  poifoned  therewith  at  Batter fea.  As  this  plant  is 
frequent  fo  near  us,  and  as  it’s  appearance  and  fmell  are  fo  like  fmallage: 
and  celeri,  we  are  greatly  interefted  that  the  knowledge  of  it  be  extend¬ 
ed  as  much  as  poflible.  As  I  find  no  good  reprefentation  thereof 
among  authors,  and  as  a  good  figure  conveys  a  ftronger  idea  to  the 
generality  of  readers  than  the  moft  accurate  defcription,  I  have  procured 

(1)  Matthiolus,  fpeaking  of  the  oenanthe ,  fays,  p.628.  Putamus  tamen  a  ecsteris  fJL- 
fendulis  non- multum  differre.  (2)  Label' s  Ad-v  erf  aria  were  publifhed  in  1572. 

(3)  'OtvAQn  rd  yiv  tpuAAft  i *yjd,  r&pvA Im,  uvSn  3  mused.  K at  kuv kov 

'Qcrugyv  a  nr.iQctyicbiov'  hol^ttov  fz  clrfc/yct^toi'  p'fa  V  fje&ydhiiny  x.z<pctndt  \yystrcLV 

dtnuov yi  rpoyfuAetc *  (pv'Acu  kv  rrzTey.ta  Dicfcorid.  lib  iii.  cap.  135.  (4)  Plinii 

Nat.  Hilt.  lib.  xxi.  cap  24.  (5)  Pag.  265.  (6)  Fuchfti  Hift.  563.  (7)  Frag. 

p.  883.  (8)  Dodon,  Pempt.  56.  (9)  Pag.  627,  (10)  Park .  Theat.  895. 
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that  admirable  artifl  Mr  Eloret  to  draw  not  only  this  plant,  but  alfo  the 
cicuta  aquatica  of  JVepfer ;  that  they  may  be  the  more  eafily  known 
from  all  plants,  and  diftinguifhed  from  each  other  by  their  being  both 
feen  at  one  view.  From  thefe  drawings  the  ingenious  Mr  °Mynde 
has  very  accurately  engraved  the  figures  hereunto  annexed. 

P.  S. '  I  am  informed  by  Mr  Ehret ,  that,  in  drawing  the  oenanthe , 
which  he  has  executed  with  his  ufual  elegance  and  accuracy,  he  was 
obliged  to  have  a  quantity  of  it  placed  before  him  upon  a  table 3 
when,  the  room  being  fmall,  the  effluvia  thereof  caufed  in  him  an 
univerfal  uneafinefs,  with  a  vertigo  ;  fo  that  he  was  conftrained  to 
have  it  removed,  and  never  after  place  before  him  but  a  fmall  piece 
at  a  time. 

There  is  fomething  in  the  formation  of  the  root  of  the  cicuta  aquatica 
before-mentioned,  deferving  particular  notice.  This  plant  generally 
grows  either  near  the  fides  of  large  ftagnant  waters,  or  in  fhallow 
rivers,  whofe  dreams  are  flow.  Towards  the  end  of  autumn,  or  the 
beginning  of  winter,  the  root  for  the  fucceeding  fummer  is  formed 
out  of  the  lower  part  of  the  ftalk.  Out  of  the  crown  of  this  root  are 
then  feen  the  rudiments  of  the  leaves  of  next  year  (fee  Fig.  136.  a.)  Fig,  136. 
and  from  the  fides  of  this  grow  the  crowns  of  feveral  fmaller  roots. 

This  root,  in  it’s  whole  length,  is  divided  tranfverfiy  into  a  number 
of  large  unequal  cells  (fee  Fig.  137.)  correfponding  with  the  par-  Fig-1 37- 
titions,  which  divide  thefe  cells,  the  furface  of  the  root  is  marked 
circularly  with  little  round  depreflions.  So  great  a  part  of  this  root 
is  occupied  by  the  cells,  that  it  becomes  fjpecifically  lighter  than  wa¬ 
ter  ;  fo  that,  in  winter,  upon  the  increafe  of  water  in  the  rivers  and 
pools,  this  root,  as  well  that  part  intended  for  the  fucceeding  dim¬ 
mer,  as  that  which  furni fhed  the  plant  the  preceding,  is  buoyed  up. 

The  old  root  then  rots,  and  floats  upon  the  furface  of  the  water  with 
the  new  one  all  the  winter  (fee  Fig.  136.  b.)  ;  and  in  rivers  thefe  are 
frequently  carried  to  very  great  diftances  from  the  places  of  their 
growth.  In  the  fpring  the  old  root  is  wafhed  away  ;  and  the  new 
one,  upon  it’s  coming  near  the  foil,  fends  out  from  the  circles  be¬ 
fore-mentioned,  particularly  from  thofe  neareft  the  bottom,  a  great 
number  of  long  {lender  white  fibres,  by  which  this  root  becomes 
again  fixed  to  the  foil,  propagates  it’s  fpecies,  and  remains  thus,  un¬ 
til,  by  the  rotting  of  thefe  fibres,  it  is  again  weighed  up.  The  old 
root  decaying,  and  being  wafhed  from  the  new,  is  the  caufe  of  that 
truncated  appearance  we  obferve  in  the  root  of  the  figures  of  Dodo - 
neeus^  Parkinfon ,  and  Morifon ,  who  have  exhibited  this  plant  in  a 
flowering  ftate.  This  provifion  of  cells  in  the  root  feems  to  be  given 
to  this  plant  by  nature,  that,  as  great  part  of  it’s  root  is  apt  to  perifh 
in  winter,  vegetation  might  not  be  prevented,  nor  the  root  deftroyed, 
unlefs  the  whole  number  of  cells  are  fpoiled,  which  very  rarely  hap¬ 
pens. 
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A  poifonous  root  found  mixed  with  Gentian, 

af  It’s  tuberofe  roots  furrounding  the  ftaik.  h,  b,  b,  A  leaf  taken 
"  from  near  the  bottom  of  the  ftaik.  r,  A  branch  with  the  umbels  of 
flowers  in  different  dates.  d,  An  anterior  view  of  the  flower  of  it’s 
natural  fize.  e ,  A  pofterior  view  of  the  fame.  /,  The  anterior  ap¬ 
pearance  of  the  flower  through  a  mifcrofcope.  g.  The  pofterior  view 
of  the  fame,  h ,  A  view  of  the  rudiments  of  the  fruit  after  the  decay 
of  the  flower,  z,  The  fame  magnified. 

a ,  A  branch  of  this  plant  with  it’s  umbels  of  flowers  in  different  dates. 
The  appearance  of  the  bottom  of  the  ftem,  growing  from  the  crown 
of  the  old  root.  c>  An  anterior  view  of  the  flower  of  it’s  natural  fize. 
d ,  An  anterior  view  of  the  fame  magnified,  e ,  A  pofterior  view  of  the 
flower  magnified.  /,  The  Vafculum  feminale ,  and  feed,  g,  The 
fame  magnified. 

Explanation  Fig.  136.  zz,  The  rudiments  of  the  leaves.  The  old  rotten  root  not 
°fFi %■  yet  feparated  from  the  new  one  of  the  preceding  fummer. 

^prefenEng^the  *37-  A  longitudinal  fedtion  of  the  root  exhibiting  the  cells* 

root  of  the  Cicuta  aquatica  in  Winter. 
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XX.  The  following  account  is  the  bed  I  have  received  of  the  poifon- 
ous  effects  of  a  noxious  root,  lately  found  in  a  parcel  of  gentian,  and 
exhibited  for  ule  to  feveral  perfons  inftead  of  it.  And  as  it  is  attended 
with  fuch  dangerous  confequences,  1  thought  even  an  imperfedt  rela¬ 
tion  of  fadts  had  better  be  given  immediately,  than  to  expedt  more  cir- 
cumftances,  and  wait  fo  long  for  them,  till  greater  mifchiefs  might 
happen,  by  the  inattention  of  fuch  as  are  conftantly  adminiftring  medi¬ 
cines.  The  following  account  was  fent  by  a  gentleman  of  Hamhleden 
parifh,  Buckinghamjhire ;  and  is  found  to  agree  in  general  with  fome 
other  fatal  inftances  that  have  happened  fince  in  London. 

Mary  Burgefs ,  aged  60  years,  about  5  in  the  morning,  drank  of  an 
infufion  of  only  one  pennyworth  (without  other  ingredients)  of  fuppofed 
gentian- root,  in  ~  a  pint  of  white  wine  :  it  is  uncertain  what  precife 
quantity  fhe  took  ;  but  in  2  hours  afterwards  fhe  faltered  in  her  fpeech, 
had  twitehings  and  convulfions  of  her  hands  fo  far,  that  the  ignorant 
by-ftanders  alledged  the  poor  woman  was  drunk  ;  and  fo  left  her  in 
bed  till  12  tofleep  it  out.  On  their  return  however  fhe  appeared  much 
worfe,  was  fpeechlefs,  and  remained  fo  3  whole  days,  and  did  noc 
know  any  body  all  that  time.  In  her  iilnefs  a  purging  came  on,  and 
at  laft  carried  her  off. 

Katharine  Woodward ,  aged  44,  took  about  a  tea-fpoonful  of  the 
fame  wine,  and  foon  after  fell  down  fpeechlefs,  and  her  limbs  were 
paralytic  near  36  hours :  after  that  fhe  recovered  her  fpeech,  but  con¬ 
tinued  ill  above  a  fortnight,  and  part  of  that  time  her  under  jaw  was 
convulfed,  and  fhe  bled  both  at  mouth  and  nofe,  in  the  beginning. 

Mary  Biggins ,  aged  33  years,  tailed  a  much  lefs  quantity  of  the  fame 
wine  than  the  former  had  done  ;  and  though  terrified  at  her  neighbour’s 
bad  fy mptoms,  fhe  drank  warm  water  with  oil,  in  order  to  vomit  ^  yet 
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A poifonom  root  found  mixed  with  Gentian. 

file  foon  ftaggered,  and  grew  delirious,  could  not  fwallow  any  folids, 
and  loft  the  perfedt  ufe  of  her  eye- fight  a  fortnight. 

‘  The  vague  reports  of  thefe,  and  Mr  Pots'* s  cafes  induced  me  to  ob¬ 
tain  the  favour  of  2  or  3  Druggifts  to  look  over  fome  gentian-root,  one 
parcel  of  which  had  no  lefs  than  of  a  root,  which  at  firft  fight  was 
difcovered  to  be  no  gentian. 

This  root,  for  which  we  have  yet  no  name,  is  of  a  greyifh  brown 
colour  externally,  but  it  is  browner,  and  more  refmous  internally:  molt 
of  that  which  I  have  feen,  is  about  the  thicknefs  of  a  finger  •>  tho’  fome 
is  much  larger  and  whiter ;  which  is  a  reafon  with  feveral  for  thinking 
there  are  2  forts  of  it  ;  and  indeed  fome  pieces  emit  a  ftronger  and  more 
naufeous  fmell  :  but  this  I  apprehend  may  be  occafioned  only  by  a  larger 
quantity  of  refin  in  them.  All  of  them  are  of  an  acrid  pungent  tafte, 
/and  leave  a  drynefs  on  the  tongue. 

I  judged  it  therefore  neceftary  to  try  what  effedls  this  root  might  have 
on  dogs,  that  I  might  thereby  the  better  conjedlure  concerning  them  on 
the  human  fpecies.  With  this  intentioni  decodted  5fs  of  this  unknown 
root,  powdered  grofsly  in  § x  of  fair  water,  till  ij  were  evaporated  ;  then 
Jet  the  decodtion  ftand  6  hours.  After  this  I  gave  half  of  it,  ftirring 
up  the  powder,  to  a  young  dog.  This  made  him  inftantly  foam  at  the 
mouth  i  he  grew  lick,  and  vomited  part  of  the  dofe  ;  yet  in  lefs  than  -ian 
hour  reeled  like  one  drunk,  had  twitchings  of  his  limbs,  and  after  fome 
time  the  motion  of  his  heart  was  irregular,  and  intermittent,  tho’  ftrong: 
he  was  fleepy  about  an  hour,  but  came  gradually  to  himfelf  in  an 
hour  more,  and  eat  vidtuals,  which  before  he  refufed. 

Two  days  after,  the  fame  dog  took  §iv  of  decodtion  of  gentian  made 
as  ftrong  as  the  former ;  but  I  difcovered  not  any  bad  fymptom  from 
it.  I  ufed  this  quantity,  as  gentian-root  is  lbmetimes  given  to  that 
quantity  in  the  pradtice  of  phyfic.  It  is  above  10  days  fince  he  took 
the  firft  decodtion  ;  and  hitherto  continues  well. 

Another  dog  took  above  5i  of  the  unknown  root,  finely  powdered, 
and  mixed  with  butter  :  it  inftantly  made  him  foam  from  the  mouth, 
and  caufed  fudden  vomiting,  and,  in  4  an  hour,  weaknefs  of  his  limbs, 
and  ftaggering,  which  lafted  4  an  hour,  and  then  he  recovered. 

I  tried  to  give  a  larger  quantity  to  another  dog  *,  but  it  being  too 
much  like  other  irritating  medicines,  caufed  fo  great  a  vomiting,  as 
deftroyed  the  effedts  which  a  fmaller  quantity  had  before  produced. 
One  of  the  dogs  had  fome  loofe  ftools  after  taking  it  another  urined 
plentifully.  Like  experiments  have  been  made  by  Mr  Pearce  at  St 
Phomas' s  hofpital,  which  had  nearly  the  fame  event. 

Though  none  of  the  dogs  were  killed  by  this  drug,  but  remain  to 
appearance  well,  yet  all  Apothecaries  have  fufficient  reafon  to  examine 
very  ftridtly  their  gentian,  and  to  rejedt  what  they  find  not  genuine, 
fince  one  of  the  women  before-mentioned,  and  a  man  that  I  have  heard 
of,  are  both  dead  ;  and  fince  gentian  is  of  general  ufe  in  medical  com-* 
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The  method  of  gathering  Manna  near  Naples. 

duce  it,  prejudice  fupport  it,  and  engage  men  of  parts  and  authority  to 
recommend  it  to  their  inattentive  fuccenors. 

I  fhall  finifh  this  abdradt  with  remarking,  that,  were  fome  of  the 
leifure  moments  of  men  of  great  abilities  and  experience  devoted  to  in¬ 
form  the  world  of  the  inefficacy  of  fuch  methods  and  medicines  as  they 
have  proved  to  be  fo,  Phyfic  would  be  reduced  into  narrower  bounds ; 
they  would  merit  the  thanks  of  every  one  in  the  profeffion ;  and  pofte- 
rity,  at  lead,  would  commend  their  endeavours. 

XXII.  At  Arienzo ,  a  town  between  Naples  and  Benevento ,  I  found 
an  afh- coppice,  of  8  or  10  years  growth,  from  which  they  collected 
manna.  It  feemed  to  have  been  tapped  2  years  for  that  purpofe  ^  the 
branches  had  been  barked  each  year  about  an  inch  broad,  and  2  feet 
high  ;  but  they  told  me  this  was  done  by  an  inch  at  a  time. 

They  place  a  cup  "at  the  bottom  of  the  wound,  which  they  empty 
every  5  days.  This  liquor  becomes  manna .  They  formerly  let  it  dry 
upon  the  tree  ;  but  the  prefent  way  keeps  it  cleaner.  The  manna  be¬ 
gins  to  run  (they  fay  in  the  Scripture  ftyle  to  rain)  the  beginning  of 
Auguft  •,  and  if  the  feafon  proves  dry,  they  gather  it  5  or  6  weeks.  The 
King  of  Naples  has  fo  large  a  revenue  from  it,  that  he  is  extremely 
jealous  of  it,  during  the  feafon  guards  the  woods  by  Sbirri ,  who  even 
fire  upon  people  that  come  into  them,  and  he  makes  the  dealing  of  the 
liquor  death.  The  feafon  in  which  I  was  at  Arienzo  prevented  my  fee¬ 
ing  the  fpecies  of  afh.  I  believe  it  to  be  what  our  Gardeners  call  the 
dowering  afh  •,  the  complexion  of  the  bark  and  bud  agrees  with  one  of 
them  I  have  in  my  garden  at  Lindley.  The  man  who  fhewed  me  the 
wood,  told  me,  it  bore  a  pretty  dower  in  the  fpring.  At  Pi  fa  in  the 
phyfic-garden  they  fhewed  me  that  tree  in  bloom  as  the  manna-afh. 
The  tree  is  indeed  common  enough  in  that  neighbourhood  :  I  wonder 
Mr  Ray  does  not  mention  it  among  the  plants  found  there  by  him. 
The  Italians  call  it  Or  no.  A  Botanid  at  Rome  told  me  it  was  the  omits 
officinarum.  A  Phydcian  at  Benevento  to  the  fame  purpofe,  that  it  was 
the  ornus  ufed  in  medicine.  A  perfon  is  gone  from  Rome  to  Naples , 
who  has  promifed  to  be  very  particular  in  getting  you  information  of 
their  manner  of  curing  it.  He  was  bred  a  Chemid,  and  told  me  many 
ways  of  counterfeiting  the  feveral  appearances  of  it.  The  mod  common 
is  with  Glauber' s  falts  and  fugar,  with  a  fmall  mixture  of  manna.  The 
price  of  manna  at  Naples^  they  told  me,  was  4  carlins  (4  cd.  derling 
each)  the  roiolo  (32  ounces). 

XXIIL  Altho9  pot-afh  is  a  thing  daily  ufed,  and  well  known  even 
to  the  vulgar  ;  yet,  as  the  making  it  is  a  mechanic  art,  pradtifed  only 
by  the  vulgar,  and  negledted  and  overlooked  by  the  learned,  fo  we  have 
had  no  fatisfadtory  account  of  it  ;  and  they,  who  underdand  it,  gene¬ 
rally  keep  it  a  fecret,  led  others  fhould  learn  fo  beneficial  an  art.  But 
as  it  is  a  commodity  that  no  nation  hardly  can  well  be  without,  either 
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for  making  foap,  glafs,  dying,  or  bleaching,  fo  the  way  of  making  it  chell,  M.  D . 
is  generally  understood  in  molt  countries,  except  our  own.  For  in  F>  R  S.  N°. 
France ,  and  other  countries  where  they  make  wine,  they  make  a  kind  4894  p  ^T41* 
of  pot-afh  in  an  eafy  manner  from  the  lees  of  their  wine.  In  thofe  and 
other  more  fouthern  climates,  they  have  many  kinds  of  herbs  hereafter  Nov.  17  and 
mentioned,  either  fpontaneous,  or  cultivated  on  purpofe,  which  they  as  24.  1748, 
eafily  convert  into  pot-afh.  In  Germany ,  and  other  more  northern 
countries,  they  make  great  quantities  of  pot-afh  by  extracting  the  falts 
of  their  wood-alhes,  in  a  manner  that  is  well  known.  But  it  is  only  in 
Ruffia ,  Sweden ,  and  other  northern  nations,  where  the  art  of  converting 
their  wood-afhes  into  pot-afh,  without  the  tedious  procefs  of  elixivia- 
tion,  is  either  well  known  to  the  learned,  or  pra&ifed  by  the  vulgar. 

By  this  means  moft  nations  are  fupplied  with  this  neceffary  commo¬ 
dity  of  their  own,  except  the  Englifhy  who  might  be  fupplied  with  any 
quantities  of  it,  from  the  great  plenty  of  otherwife  ufelefs  wood  they 
have  in  their  colonies,  if  not  at  home,  if  they  knew  how  to  make  it. 

But  it  feems  this  art  is  fo  little  underftood  among  us,  that  many  at¬ 
tempts  I  have  known  to  make  pot-afh  have  all  proved  unfuccefsful 
merely  upon  that  account,  fo  as  to  be  entirely  laid  afide.  This  has  put 
me  for  fome  time  upon  inquiring  into  the  ways  of  making  this  com¬ 
modity,  of  which  feveral  have  been  fuggelted  to  me,  from  the  feveral 
trials  and  informations  hereafter  mentioned. 

It  is  well  known,  that  the  afhes  of  all  kinds  of  vegetables  whatever, 
afford  pot-afh  in  fome  meafure  or  other  •,  altho*  fome  are  much  more 
fit  for  that  purpofe  than  others,  which  may  be  determined  from  the 
experiments  of  Redi ,  Phil.  Franf.  N°.  243,  p.  281.  Boerhaave ,  Merret , 
and  others  ^  fo  that  we  need  not  infill  upon  them  here. 

As  for  the  trees  and  herbs  of  our  colonies  in  N.  America ,  moll  of 
thofe  that  are  common  in  their  woods  are  known  to  be  fit  for  this  pur¬ 
pofe,  as  the  afhes  of  them  all,  burnt  promifcuoufly  in  their  houfes, 
make  a  very  flrong  lye  fit  for  foap.  Of  thefe,  the  fittefb  for  that  pur¬ 
pofe  is  their  hiccory ,  the  moft  common  tree  in  their  woods,  which  makes 
the  pureft  and  whiteft  afhes,  of  the  fharpeft  tafte,  and  ftrongeft  lye,  of 
any  wood  I  have  feen.  Their  Jlickweed  is  faid  to  do  the  fame,  which  is 
as  common  a  weed.  For  this  reafon  the  afhes  of  both  thefe  plants 
were  ufed  by  our  Indians  there,  inftead  of  fait,  before  they  learnt  the 
ufe  of  common  fait  from  the  Europeans.  The  afhes  of  tobacco  likewife, 
when  damnified,  or  not  fit  for  a  market,  or  it’s  ftalks,  ftems,  and  fuck¬ 
ers,  of  which  great  quantities  are  thrown  away,  and  rot  and  perifh,  are 
very  fit  for  pot-afh,  as  they  contain  a  great  deal  of  falts,  and  are  well 
known  to  make  a  flrong  lye. 

On  the  other  hand,  pines ,  firs ,  fajfafras ,  liquid  amber ,  or  fweet  gum ^ 
or  all  odoriferous  woods,  and  thofe  that  abound  with  a  refin  or  gum,  are 
unfit  for  pot-afh,  as  their  afhes  are  well  known,  even  to  our  planters, 
to  make  a  very  weak  lye,  unfit  for  foap. 
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Befides  thefe  that  contain  little  or  no  fait,  there  are  fome  other  vege¬ 
tables  that  afford  a  large  quantity  of  it,  but  make  a  bad  kind  of  pot- 
afh,  at  lead  for  many  purpofes,  on  account  of  a  neutral  fait  with  which 
they  abound.  This  feems  to  have  been  the  cafe  of  the  pot-afh  made  in 
Africa ,  in  a  manufacture  of  that  commodity  fet  up  there  by  the  African 
Company,  which  Mr  Houfton  (who  was  chiefly  concerned  about  it)  tells 
us,  in  his  Travels,  proved  fo  bad,  on  account  of  a  neutral  fait  it  con¬ 
tained,  that  the  manufacture  was  left  off  on  that  account ;  or,  perhaps, 
from  their  not  knowing  how  to  make  it  aright.  What  thofe  vegetables 
are,  that  afford  this  kind  of  afh,  is  not  well  known,  if  it  be  not  fern, 
and  fome  fea-plants. 

Whatever  vegetables  we  make  our  pot-afh  of  fhould  be  frefh  or 
green,  and  no  ways  rotten,  dried,  or  decayed.  They  fhould  likewife 
be  burnt  to  afhes  by  a  flow  fire,  or  in  a  dole  place  ;  otherwife,  when 
they  are  burnt  in  the  open  air  by  a  firong  fire,  great  quantity  of  the 
afhes  is  confumed  in  fmoke,  by  the  faline  and  terreftriai  parts  being 
carried  up  in  fumes,  before  they  are  feparated  from  thefe  exhalable 
parts  by  the  aCtion  of  the  fire.  For  the  difference  between  burning 
wood  in  a  clofe  place,  or  the  open  air,  is  fo  great,  that  the  quantity 
of  afhes  obtained  from  one  is  more  than  double  the  other.  This  we 
learn  from  the  experiments  of  Lundmarck  hereafter  mentioned,  who  tells 
us,  he  burnt  a  quantity  of  birch  in  a  clofe  ftove,  from  which  he  obtain¬ 
ed  5  pounds  of  afhes  ;  whereas  the  fame  quantity  of  the  fame  wood 
burnt  in  the  open  air,  yielded  only  2  pounds. 

It  is  for  this  reafon,  that  molt  people  who  make  pot-afh,  burn  their 
wood  in  kilns,  or  pits  dug  in  the  ground  ;  altho’  the  Swedes  burn  it  in 
the  open  air,  as  the  author  above-mentioned  informs  us.  This  firfl  ftep, 
or  the  burning  the  wood  to  allies,  feems  to  be  taken  by  many  for  the 
whole  procefs  of  making  pot-alh  •,  for  they  who  pretend  to  have  learned 
this  art  in  Ruffta ,  as  well  as  Lemery  and  fome  other  authors,  hardly  give 
us  any  other  account  of  it. 

But,  in  order  to  convert  the  afhes,  prepared  in  this  or  any  other 
manner,  to  what  is  called  pot-afh,  there  are  many  different  ways  prac- 
tifed  in  different  countries,  which  make  as  many  different  kinds  of  pot- 
afh,  that  are  all  to  be  found  in  our  markets,  and  have  all  their  refpeCtive 
ufes. 

1.  The  firfl  of  thefe  is  commonly  called  pearl-afhes  by  our  people,, 
who  import  great  quantities  of  it  from  Germany .  This  is  no  other  than 
the  lixivial  fait  of  wood-afhes,  extracted  by  making  a  ftrong  lye  of 
them,  and  by  evaporating  it  to  drynefs,  in  a  manner  that  is  well  known, 
and  fufficiently  explained  by  Kunkelius  in  his  art  of  making  glafs,  Boer- 
haave ,  and  many  others  5  fo  that  we  need  not  infill  upon  it  here  ;  we 
fhall  take  a  more  fit  opportunity  to  explain  it,  for  the  ufe  of  our  people 
in  America . 

2.  But  the  art  of  converting  thefe  wood-alhes  into  pot-afh,  without 
this  tedious  procefs  of  elixiviation,  is  only  praCtifed  in  Rujfia ,  Sweden , 
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and  other  northern  countries,  where  it  has  been  lately  difclofed  by  one 
Lundmarck ,  who  tells  us  he  had  often  made  it  himfelf,  in  the  manner 
he  now  defcribes.  This  account  is  contained  in  an  academical  difierta- 
tion  upon  this  fubjebl  at  Aboe  in  Sweden ,  and  was  communicated  to  me 
by  Dr  Linneus ,  Profeflfor  of  Botany  at  Upfal>  as„a  genuine  account  of 
this  art-,  which  I  think  has  hitherto  been  generally  unknown. 

This  author  tells  us,  “  They  have  many  large  woods  of  beech  in 
<c  Smoland ,  and  other  parts  of  Sweden ,  in  want  of  which  they  take  alder  : 
4C  ot  thefe  they  are  allowed  to  ufe  only  the  old  and  decaying  trees  for 
4<  this  purpofe,  which  they  cut  to  pieces,  and  pile  in  a  heap,  to  burn 
4C  them  to  afhes,  upon  the  ground,  by  a  How  fire.  They  carefully 
44  feparate  thefe  allies  from  the  dirt  or  coals  in  them,  which  they  call 
44  raking  them  ;  after  which  they  colledt  them  in  bafkets  of  bark,  to 
44  carry  them  to  a  hut  built  in  the  woods  for  this  purpofe.  This  they 
44  continue  to  do  till  they  have  a  fufficient  quantity  of  thefe  afhes.  Then 
44  their  whole  art  follows ;  for  which  they  choofe  a  convenient  place, 
44  and  make  a  palle  of  thefe  afhes  with  water,  by  a  little  at  a  time,  in 
44  the  fame  manner,  and  with  the  fame  inftruments,  as  morter  is  com- 
44  monly  made  of  clay  or  lime.  When  this  is  done,  they  lay  a  row  of 
44  green  pine  or  fir-logs  on  the  ground,  which  they  plaller  over  with 
44  this  palle  of  allies :  over  this  they  lay  another  layer  of  the  fame  fbrait 
44  logs  of  wood,  tranfverfely  or  acrofs  the  others,  which  they  plaller 
44  over  with  the  afhes  in  the  fame  manner :  thus  they  continue  to  erebt 
44  a  pile  of  thefe  logs  of  wood,  by  layer  upon  layer,  and  plallering 
44  each  with  their  palle  of  allies,  till  they  are  all  expended  ;  when  their 
44  pile  is  often  as  high  as  a  houfe.  This  pile  they  fet  on  fire  with  dry 
44  wood,  and  burn  it  as  vehemently  as  they  can  ;  increafing  the  fire  from 
44  time  to  time,  till  the  allies  begin  to  be  red-hot,  and  run  in  the  fire. 
44  Then  they  overfet  their  pile  with  poles,  as  quickly  as  they  can  ;  and 
44  while  the  afhes  are  Hill  hot  and  melting,  they  beat  and  clap  them, 
44  with  large  round  flexible  flicks  made  on  purpofe,  fo  as  to  incruft  the 
44  logs  of  wood  with  the  allies  •,  by  which  the  allies  concrete  into  a  folid 
44  mafs  as  hard  as  Hone,  providing  the  operation  has  been  rightly  per- 
44  formed.  This  operation  they  call  Walla ,  i.  e.  Dreffmg.  At  laftthey 
44  fcrape  off  the  fait  thus  prepared^  with  iron  inftruments,  and  fell  it 
44  for  pot-afli ;  which  is  of  a  bluilli  dark  colour,  not  unlike  the  fcori<e 
44  of  iron,  with  a  pure  greenilh  white  fait  appearing  here  and  there 
44  in  ltd9 

All  the  pot-afh  we  have  from  Ruffian  Sweden ,  and  Dantzick^  is  ex- 
abtly  like  what  our  author  here  defcribes,  and  feems  to  be  made  in  this 
manner.  It  is,  however,  generally  obferved,  that  th z^RuJfian  is  the  bell 
of  thefe,  on  account  of  the  greater  quantity  of  fait  in  it.  Now  if,  in  the 
preceding  procefs,  we  make  our  pafte  of  the  afhes  with  lye,  inftead  of 
water,  it  is  plain  the  pot-afh  will  be  impregnated  with  more  lalt,  and 
make  all  the  difference  there  is  between  thefe  forts  of  pot-afh.  This 

then  is  likely  to  be  the  prablice  in  Rujfia  ;  where  their  wood  may  like- 
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wife  be  better  for  this  purpofe,  and  afford  more  fait.  This  is  well  known 
to  be  the  cafe  of  different  kinds  of  wood  :  fo  our  author  above-men¬ 
tioned  tells  us,  he  obtained  tb  of  fait  out  of  eight  cubic  ells  of 
poplar,  which  was  very  (harp  and  cauflic  •,  but  the  lame  quantity  of 
birch  afforded  only  one  pound  of  fait,  and  that  not  fo  flrong  ;  and  fir 
hardly  yielded  any  at  all. 

The  way  of  making  pot-afh  above  defcribed  may  be  the  more  eafily 
underflood  by  our  people  in  America ,  for  whom  this  is  chiefly  intended, 
as  it  is  the  fame  with  their  way  of  making  lime  of  fhells,  the  only  lime 
they  ufe  in  moft  places.  Thefe  fhells  they  burn  to  lime  between  the 
layers  of  a  pile  of  wood  (inflead  of  a  kiln)  till  it  is  reduced  to  afhes,  in 
the  fame  manner  as  is  here  directed  to  be  done  with  afhes,  to  make  pot- 
afh.  The  lime,  thus  made,  is  reckoned  very  good  ;  but,  as  it  is  im¬ 
pregnated  with  the  afhes  of  the  wood,  and  the  marine  fait  that  is  often 
in  the  fhells,  it  is  apt  to  make  the  houfes  that  are  built  with  it  very 
damp  in  moifl  weather  ;  fo  that  the  water  often  runs  down  their  walls 
in  dreams  ;  which  cannot  but  be  very  unwholfome  in  an  air  that  is  na¬ 
turally  clofe  and  damp  :  the  only  way  to  prevent  which  would  be,  to 
wafh  and  dry  their  fhells  frequently,  and  burn  them  in  dry  pine,  that 
afford  little  or  no  lixivial  fait.  But  to  return  to  our  purpofe  : 

3.  There  is  another  way  of  making  pot-afh,  pradlifed  chiefly  in  Eng¬ 
land,  where  they  make  it  in  the  following  manner,  as  I  am  informed 
by  feveral,  who  have  feen  it  done  : 

With  their  afhes  of  fern,  or  wood  of  any  kind,  they  make  a  lye, 
which  they  reduce  to  what  they  call  pot-afh,  by  burning  it  with  flraw. 
To  do  this,  they  place  a  tub  full  of  this  lye  nigh  a  clean  hearth  of  a 
chimney,  in  which  they  dip  a  handful  of  loofe  flraw,  fo  as  to  take  up  a 
quantity  of  lye  with  it.  The  flraw  thus  impregnated  with  lye  they  car¬ 
ry  as  quick  as  they  can,  to  hold  it  over  a  blazing  fire  on  their  hearth, 
which  conlumes  their  flraw  to  afhes,  and  at  the  fame  time  evaporates  the 
water  from  the  falts  of  the  lye.  Over  the  blaze  of  the  firfl  parcel  of  flraw 
they  burn  another  dipt  in  lye  in  the  fame  manner.  This  they  continue  to 
do  till  their  lye  is  all  expended.  By  this  means  the  coals  and  afhes  of  the 
flraw,  and  falts  of  the  lye,  are  left  on  the  hearth,  and  concrete  together 
into  a  hard  folid  cake  of  a  greyifh  black  colour,  which  they  fcrape  off, 
and  fell  for  pot-afh. 

This  is  an  eafy  way  of  making  pot-afh,  in  want  of  proper  veffels  to 
extradl  the  fait  of  the  lye  by  evaporation,  or  in  want  of  wood  to  reduce 
the  afhes  to  pot-afh  in  the  way  above  mentioned,  for  which  it  feems  to 
be  contrived,  and  for  which  it  is  only  to  be  commended.  For  the  pot-afh 
made  in  this  manner  is  full  of  the  coal  of  the  flraw,  and  it’s  fait  is  not 
fo  flrong,  as  our  workmen  fay,  or  fo  fharp  and  corrofive  as  the  fait  of 
the  foreign  pot-afh,  that  is  calcined  in  an  open  fire;  befides  other  diffe¬ 
rences  hereafter  mentioned  ;  which  makes  this  pot-afh  unfit  for  fome 
purpofes,  and  not  above  half  the  value  of  the  foreign. 

4.  They  have  a  very  different  way  in  the  north  of  England  of  reducing 
their  kelp  to  pot-afh,  which  they  ufe  for  making  alum.  This  is  made 

of 


An  account  of  the  preparation  and  ufes  Pot-aft.  781 

of  the  different  kinds  of  fuci,  or  fea-  weeds  thrown  upon  the  fhore,  or 
gathered  on  the  rocks  ;  which  they  dry  a  little  in  the  fun,  and  after¬ 
wards  burn  them  in  a  kiln,  built  of  the  dones  they  find  on  the  fhore,  in 
a  cylindrical  form,  and  about  2  foot  or  lefs  in  diameter.  In  this  they 
fird  burn  a  fmall  parcel  of  the  herb,  and  before  it  is  reduced  to  afhes 
they  throw  on  more,  till  the  kiln  is  full,  or  their  materials  are  expended. 

This  is  faid  to  reduce  the  afhes  to  a  hard  and  folid  cake,  by  the  heat  of 
the  kiln,  and  quantity  of  fait  in  the  herb,  which  makes  what  is  com¬ 
monly  called  Kelp- Afhes. 

There  are  fome  other  ways  of  making  pot-afh,  fuggeded  by  feveral, 
both  authors  and  others,  which  appear  to  be  more  eafy  and  ready  than 
any  of  the  above  mentioned  ;  for  which  reafon  they  are  apt  to  be  tried 
by  thofe  who  make  attempts  of  this  kind.  Thefe  are  deduced  from 
what  they  reckon  the  nature  and  properties  of  this  produ&ion  :  and 
there  is  no  doubt,  but  if  that  was  well  underdood,  it  might  afford  fome 
infight  in  the  way  of  making  it.  For  this  reafon  we  made  the  follow¬ 
ing  experiments  with  the  bed  Ruffia  pot-afh,  in  order  to  difcover  it’s 
nature  and  properties,  and  how  they  are  mod  probably  communicated 
to  it  *,  that  we  might  fee  what  we  are  to  make  ;  in  order  to  imitate  the 
bed,  or  to  make  what  is  accounted  good  pot-afh. 

1.  Raffia  pot-afh,  as  it  is  brought  to  us,  is  in  large  lumps,  as  hard 
as  a  done,  and  black  as  a  coal,  incruded  over  with  a  white  fait,  tha£ 
appears  in  feparate  fpots  here  and  there  in  it. 

2.  It  has  a  drong  fetid  fulphureous  fmell  and  tade,  as  well  as  a  bitter 
and  lixivial  tade,  which  is  rather  more  pungent  than  other  common 
lixivial  falts. 

3.  A  lixivium  of  it  is  of  a  dark-green  colour,  with  a  very  fetid  ful¬ 
phureous  fmell,  and  bitter  fulphureous  tade,  fomewhat  like  gun-pow¬ 
der,  as  well  as  fharp  and  pungent  like  a  fimple  lixivium. 

4.  Altho*  it  is  as  hard  as  a  done,  when  kept  in  a  clofe  place,  or  in 
large  quantities  together  in  a  hogfhead  ;  yet,  when  laid  in  the  open  air, 
it  turns  foft,  and  fome  pieces  of  it  run  per  deliquium  ;  whild  mod  other 
kinds  of  pot-afh  only  turn  friable,  and  crumble  in  the  open  air. 

5.  It  readily  diffolves  in  warm  water,  but  leaves  a  large  fediment  of 
a  blackifh  grey  colour  like  allies,  which  is  in  a  fine  foft  powder,  without 
any  dirt  or  coals  in  it,  that  are  to  be  obferved  in  mod  other  kinds  of 
pot-afh. 

6.  As  it  is  diffolving  in  water,  I  have  fcummed  off  from  fome  lumps 
of  it  a  dark-purple  bituminous  fubdance,  like  petroleum  or  tar,  which 
readily  diffolved  in  the  lixivium . 

7.  This,  or  any  other  true  pot-afh,  or  a  lixivium  made  of  them,  will 
prefently  tinge  filver  of  a  dark  purple  colour,  difficult  to  rub  off  \  whild 
a  mere  lixivial  fait  has  no  fuch  effe<d. 

8.  Pieces  of  this  pot-afh  boiling  in  water  make  a  condant  explofion 
like  gun-powder  \  which  was  fo  drong  as  not  only  to  throw  the  water 
to  fome  height,  but  to  lift  up  and  almod  overfet  a  done  cup  in  which 
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I  boiled  them.  Thefe  explofions  were  owing  not  fo  much  to  the  in¬ 
cluded  air,  which  fome  perhaps  may  imagine,  as  to  the  fulphureous 
pa.ts  of  the  compofition  expanding  and  dying  off:  for  this  boiled  lixi¬ 
vium  had  neither  the  green  coour,  nor  fetid  fulphureous  fmeli  and  tafte*, 
at  lead  in  any  degree  like  what  it  has  when  made  of  the  fame  pot-afti 
by  a  fimple  infufion  in  warm  water. 

9.  i  evaporated  fome  of  the  green  lixivium ,  made  only  by  infufion, 
and  fi'tred  thro5  a  double  rag  :  as  loon  as  it  began  to  boil,  a  green  pow¬ 
der,  to  which  it’s  colour  is  owing,  fell  to  the  bottom,  and  the  lye  be¬ 
came  pale.  After  it  was  evaporated  to  a  pellicle,  and  fet  in  a  cool  place, 
a  fait  feparated  from  it  on  the  fides  of  the  cup,  in  angular  cryftals  like 
tartar.  Thefe  cry  Hals  were  loon  formed,  and  in  pretty  large  quantities, 
but  were  difficult  to  feparate  from  the  alkaline  lye  and  ialt,  in  which 
and  the  open  air  they  were  apt  to  dilTolve :  but  from  the  pellicle  I  ob¬ 
tained  fome  pieces  of  the  fame  fait  that  would  not  dilTolve  in  the  open 
air. 

10.  Oil  of  vitriol  makes  a  ftrong  effervefcence  with  this  green  preci¬ 
pitate,  with  a  white  fume,  and  a  very  ftrong  fulphureous  fmeli.  It 
does  the  fame  with  thefe  white  cryftals,  altho5  the  fulphureous  fmeli  is 
not  fo  ftrong.  But  with  the  pure  fixed  alkali  there  was  no  fuch  ful¬ 
phureous  fmeli  to  be  difcerned. 

From  thefe  experiments  we  may  determine  fomething  about  the  na¬ 
ture  and  contents  of  pot  afh.  This  we  are  the  better  enabled  to  do, 
from  the  accurate  experiments  and  reafonings  of  the  learned  Mr  Geoffro}\ 
on  a  like  fubftance  made  of  charcoal  and  an  alkali  fait  calcined  together, 
in  which  he  obferved  all  the  properties  and  contents  of  pot-afti  above- 
mentioned,  particularly  related  in  the  Mem.  R.  Acad.  1717.  This  was 
made  of  the  fame  materials,  and  had  all  the  properties  above  related  of 
our  pot-afti  ;  particularly  a  green  lixivium ,  a  ftrong  fulphureous  fmeli 
and  tafte,  a  fulphureous  green  precipitate,  cryftallized  falts,  and  ful¬ 
phureous  fumes  with  oil  of  vitriol.  From  hence  this  learned  author 
concludes,  that  this  fubftance  contained  the  adtive  fulphureous  parts  of 
the  wood,  blended  with  more  adfive  igneous  particles.  Thefe,  united 
with  the  alkaline  falts,  make  a  kind  of  foap,  or  fulphureous  faponaceous 
fait,  refemb'ing  foap  of  tartar,  or  hepar  fulphuris.  The  cryftallized 
falts  he  attributes  to  the  acid  of  the  wood,  mixing  with  the  alkaline 
falts.  All  thefe  parts  of  the  wood  then  are  contained  in  bur  pot-afh  ; 
and  he  obferved  the  fame  in  the  common  foda ,  or  cineres  clavellati  \ 
altho5  they  are  in  a  lefs  degree  in  that  than  in  the  Ruffian  pot-afti. 

Befides  thefe,  he  fhews  that  pot-afh  contains  a  metallic  fubftance, 
which  affords  the  Pruffiian  blue.  We  may  add  further,  that  the  com¬ 
bination  of  thefe  principles  makes  many  properties  in  pot-afti,  more 
than  what  refult  from  them  in  a  ftate  of  feparation.  The  moft  remark¬ 
able  of  thefe  feems  to  be  it’s  explofive  quality  ;  which  we  take  to  pro¬ 
ceed  from  the  cryftallized  falts  approaching  to  the  nature  of  nitre,  and 
uniting  with  the  fulphur.and  charcoal  j  by  which  they  form,  from  all 
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thefe  ingredients  of  gun-powder,  a  kind  of  that  explofive  fubftance, 
whole  parts  are  highly  rarefied  in  an  intenfe  and  confined  heat,  by  which 
they  readily  explode  in  boiling  lye. 

By  this  we  may  perceive,  that  the  difficulty  in  making  pot-affi  aright* 
is,  fir  ft,  to  reduce  the  materials  to  cinders  and  allies,  and  at  the  fame 
time  to  preferve  their  volatile,  fulphureous,  and  exhalable  acid  parts, 
that  are  totally  deftroyed  in  fuch  a  degree  of  heat  ;  and,  fecondly,  to 
calcine  thefe  allies  fiill  further,  fo  as  to  flux  their  Halts,  and  vitrify  their 
terreftrial  parts,  and  at  the  fame  time  to  keep  them  feparate  from  each 
other,  or  prevent  their  running  into  an  indifiolvable  glafs.  To  give 
pot  affi  fome  of  thefe  properties,  l'eems  plainly  to  require  a  degree  of 
heat  that  will  totally  deprive  it  of  others. 

The  moft  likely  way  by  which  it  comes  to  receive  all  thefe  proper¬ 
ties,  is  from  the  way  of  making  it  in  Sweden  above  defcribed.  In  that 
procefs,  the  green  fir,  in  which  the  allies  are  burnt,  impregnates  them 
with  the  acid  laline  parts  of  the  wood  or  tar,  which  is  well  known  to 
be  in  pretty  large  quantities,  and  is  abforbed  and  fixed  by  the  alkaline 
falts,  and  porous  terreftrial  parts  of  the  allies  in  this  procefs  *,  fo  that* 
befides  the  fixed  alkaline  falts  of  the  allies,  the  pot-affi,  thus  made* 
muff  likewife  contain  the  more  volatile  falts  of  the  pine,  which  are  ex¬ 
haled  in  fmoke  by  burning  the  pine  alone  in  the  open  air.  Befides  thefe* 
it  likewife  contains  the  refinous  parts  and  fulphureous  fumes  of  the  pine* 
that  are  hindered  from  exhaling  by  the  heap  of  the  mafs. 

At  the  fame  time  the  alkaline  falts  are  fluxed  in  the  open  fire,  and  in  a 
manner  vitrified  with  the  terreftrial  Parts  of  the  allies,  which  gives  them 
their  hard  and  folid  confidence ;  whilft  the  fulphureous  and  acid  parts  of 
the  green  wood  hinder  them  from  turning  to  a  perfedt  glafs,  or  inert 
calx.  All  thefe  parts  united  together  in  the  fire,  make  that  faponaceous 
fubftance  we  find  in  the  pot-affi  thus  made,  which  further  hinders  the 
vitrification  of  the  mafs,  and  endows  it  with  many  of  it’s  moft  peculiar 
and  adtive  properties. 

From  hence  we  may  fee  how  difficult  it  is  to  make  a  fubftance  en¬ 
dowed  with  all  thefe  properties  in  any  other  manner.  This  is  the  rea- 
fon  why  we  could  never  before  make  pot-affi  equal  to  that  of  Ruffia , 
and  the  other  northern  countries,  although  we  have  much  greater 
plenty  of  materials,  and  perhaps  better  :  for  thi$  way  of  making  it  has 
never  before  been  thought  of  by  the  Learned,  or  pradtifed  any  where 
elfe,  as  far  as  I  can  learn. 

Somewhat  of  the  fame  qualities  are  communicated  to  the  EngliJJj 
pot-affi,  by  the  way  of  making  it  above  defcribed  *  but  in  a  degree  as 
much  inferior,  as  dry  ftraw,  ufed  for  that  purpole,  is  to  green  wood  : 
accordingly  our  workmen  find  that  pot-affi  as  much  inferior  to  the  fo- 
nign,  for  many  purpofes. 

From  this  account  of  the  contents  and  qualities  of  pot-affi,  and  the 
way  of  making  it,  we  may  form  fome  judgment  of  the  other  ways  of 

making  it,  propofed  by  authors,  and  fuggefted  by  many.  Thus  Le¬ 
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mry  and  others  tell  us,  pot-afh  is  made  in  and  all  the  northern 

countries,  only  by  calcining  the  afhes  in  pits  bricked  within,  and  fprink- 
ling  them  well  with  lye,  till  they  become  hard  and  folid.  But  fuch  a 
calcination  of  afhes  with  a  lixivial  lalt,  muft  render  them  whiter,  in- 
ftead  of  black,  and  muft  further  deftroy  the  active  fulphureous  parts  of 
the  wood,  which  we  find  in  pot-afh  rightly  made.  So  that  this  only 
leaves  the  afhes  in  the  ftate  they  were  at  fir  ft,  or  turns  them  into  a  kind 
of  indiffolvable  glafs,  as  we  have  found  upon  trial. 

This,  and  the  like  miftakes  about  the  way  of  making  pot-afh,  feern 
to  proceed  from  a  general  error  concerning  the  nature  of  it ;  for  it  is 
commonly  fuppofed  to  be  only  a  kind  of  inert  calx,  impregnated  with 
nothing  but  a  lixivial  fait.  Some  fuch  miftake  feems  to  have  fruftrated 
all  the  attempts  hitherto  made  of  making  pot-afh  in  America  \  for,  up¬ 
on  trial,  what  they  have  made  there  was  found  to  be  no  better  than 
common  afhes. 

But  the  moft  general  miftake  about  the  way  of  making  pot-afh, 
feems  to  proceed  from  the  accounts  we  have  of  making  it,  from  glaff- 
wort,  and  fome  marine  plants,  which  are  laid  to  be  eafily  converted  to 
this  kind  of  fubftance,  in  the  manner  above-mentioned.  But  we  appre¬ 
hend,  the  way  of  making  it  from  wood  muft  be  very  different:  for 
thefe  herbs  are  eafily  reduced  to  afhes  by  a  fmall  fire  that  does  not  in- 
tirely  confume  their  fulphureous  parts,  which  wood  is  not.  Thefe 
afhes  abound  with  a  great  quantity  of  alkaline  and  fome  neutral  falts, 
that  readily  convert  them  to  a  hard  and  folid  confiftence,  which  wood 
does  not.  They  have  likewife  few  or  no  terreftrial  parts,  to  run  them 
into  an  indiffolvable  glafs,  when  fluxed  in  the  fire,  as  happens  in  wood- 
afhes.  Befides,  thefe  herbs  have  few  or  no  fulphureous  or  acid  parts, 
like  moft  woods  and  the  pot-afh  made  of  them  has  few  of  thefe  prin¬ 
ciples  in  it,  like  what  is  made  of  wood. 

It  is  however  generally  faid,  if  we  burn  our  wood  in  a  clofe  place,  as  a 
kiln  in  which  we  burn  lime,  or  make  charcoal,  or  a  pit  dug  in  the  ground, 
we  may  impregnate  the  afhes  with  the  fulphureous  fumes  and  add  parts 
of  the  wood,  only  by  the  clofenefs  of  the  place,  or  by  fmothering  the  fire 
in  it.  If  at  the  fame  time  we  impregnate  them  with  a  greater  quantity  of 
lixivial  fait,  it  will  flux  the  whole  mafs,  and  make  it  run  into  a  folid 
hard  confiftence  like  pot-afh.  This  is  commonly  diredted  to  be  done, 
by  throwing  frefh  or  green  wood  or  herbs  upon  the  others,  as  they  are 
burning,  before  they  arc  quite  reduced  to  afhes  ;  or  by  fmothering  the 
fire,  as  in  making  charcoal  *,  and  at  the  fauie  time  to  fprinkle  the  afhes, 
thus  burnt,  with  a  ftrong  lye  from  time  to  time,  in  the  manner  com¬ 
monly  pradlifed  with  glaffwort. 

This  would  be  a  more  ready  way  of  making  pot-afh  than  any  of  the 
above-mentioned  ;  but  as  thofe  who  give  their  advice  about  it,  have 
neither  tried  it,  nor  feen  it  done  ;  and  thofe  who  have  tried  this  or  any 
other  way,  find  more  difficulty  in  it,  than  they  at  firft  imagined,  we 
fhall  fufpend  our  judgment  about  it,  till  we  fee  it  fairly  tried,  left  we 
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fliould  deter  fome  from  making  ufeful  experiments  of  it,  or  lead  others 
into  fruitlefs  and  expenfive  attempts. 

By  the  various  ways  of  making  pot-afh  above-mentioned,  and  the 
different  materials  it  is  made  of,  there  appear  to  be  many  different  kinds 
of  it,  that  have  as  different  qualities.  It  would  lead  us  too  far  beyond 
our  prefent  defign,  to  give  a  particular  account  of  each  of  thefe;  but  as 
they  are  ufed  in  many  of  our  manufactures,  it  feems  worthy  inquiry, 
to  know  what  forts  are  generally  ufed,  and  what  are  the  fitted:  to  be 
ufed  in  them. 

The  workmen  in  England  make  two  general  kinds  of  it,  which  they 
diftinguifh  by  the  names  of  pearl-afh  and  pot-afh.  The  firff  is  a  mere 
lixivial  fait,  which  is  fuppofed  to  be  the  only  ingredient  of  any  efficacy 
in  pot-afh  ;  but,  upon  trial,  there  is  found  to  be  a  great  difference  be¬ 
tween  them,  efpecially  in  making  foap.  The  fait  is  fo  weak  in  the 
pearl-afh,  that  it  does  not  intirely  diffolve  and  unite  with  the  fat.  The 
reafon  feems  to  be,  that  thefe  falts  are  diffolved  in  water,  in  order  to 
extract  them,  by  which  they  lofe  many  of  their  cauftic  igneous  parts ; 
whereas  in  pot-afh,  the  falts  are  calcined  and  fluxed  in  an  open  fire, 
with  the  ignited  terreftrial  parts  of  the  afhes,  which  makes  them  more 
fharp  and  corrofive  :  they  are  likewife  incorporated  with  the  coal,  and 
fuliginous  parts  of  the  vegetables  they  are  made  of,  or  with  the  refmous 
parts  of  fir,  which  gives  them  the  fulphureous  quality  above-mentioned, 
and  makes  a  kind  of  foap  of  tartar ,  or  hepar  fulphuris ,  in  all  pot-afh  ; 
which  makes  thefe  falts  fo  ready  to  diffolve,  and  incorporate  with  oil, 
or  other  pinguious  fubftances. 

This  is  perhaps  the  reafon,  why  the  Cineres  Ruffici  are  ordered  for 
this  purpofe,  inftead  of  a  mere  lixivial  fait,  by  the  College  of  Phyficians 
in  their  late  Difpenfatory.  The  foap  made  of  them  muff  be  impreg¬ 
nated  with  their  heating  fulphureous  quality,  which  will  make  it  more 
aperient  and  detergent,  but  not  fo  mild  and  foft  as  fome  others ;  by 
which  it  may  be  more  fit  for  obflinate  and  indurated  obftructions,  but 
will  be  more  offenfive  to  the  ftomach  ;  which  is  much  complained  of 
by  fome  people,  who  take  large  quantities  of  the  fharper  kinds  of 
foap. 

But,  to  confider  pot-afh  as  a  commodity  in  trade  and  manufactures, 
which  is  it’s  chief  ufe  ;  it  appears,  that  the  people  in  England  not  only 
have  it  at  a  dear  rate,  but  the  word:  forts  of  it,  at  leaft  for  moft  pur- 
pofes  ;  which  cannot  but  have  a  proportional  influence  on  their  manu¬ 
factures  :  for  it  is  generally  of  as  great,  and  fome  forts  of  a  greater  value 
in  their  markets,  than  a  pure  lixivial  fait  *,  notwithftanding  the  fmall 
quantity  of  fuch  fait  in  afhes,  and  the  trouble  and  expence  of  extracting 
it  ;  which  feems  to  be  occafioned  by  their  not  knowing  how  to  convert 
afhes  into  this  commodity  ;  for  in  Sweden ,  where  this  art  is  known, 
Lundmarck  tells  us,  pot-afh  is  fold  for  little  more  than  a  farthing  a  pound, 
which  cofts  our  workmen  nigh  fix-pence. 
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But  this  is  not  the  only  inconvenience  , we  labour  under  for  want  of 
this  commodity  ;  the  forts  we  are  chiefly  fuppiied  with  are  perhaps  the 
word  of  any,  and  unfit  for  many  purpofes  for  which  pot-afh  is  ufeb. 
The  only  pot-afh  almoft  to  be  met  with  here,  comes  from  Rujfia ,  Swe - 
deny  and  Dantzicky  or  is  made  in  England.  Thefe  are  all  made  either 
of  wood  or  fern-afhes,.  whofe  faits  are  never  fo  pure  and  white  at  the 
bed,  as  fome  others  :  but,  by  the  way  of  making  them,  and  the  ex¬ 
periments  on  them  above-mentioned,  they  appear  to  be  impregnated 
with  coal,  fmoak,  and  foot,  which  renders  them  dill  more  foul  and 
impure,  makes  them  of  a  black,  brown,  or  green  colour,  and  of  a  pe¬ 
culiar  fulphureous  quality.  On  this  account  they  are  entirely  unfit  for 
making  white  glafs  :  they  make  a  very  coarle  and  drong  kind  of  foap  *, 
they  are  too  foul,  fharp,  and  corrofive  for  bleaching,  and  are  as  unfit 
for  dyeing,  at  lead  many  colours. 

It  is  perhaps  for  this  reafon,  that  the  workmen  here,  as  they  fhewed 
me  themfelves,  make  all  their  white  glafs  with  falt-petre  ^  which  mud 
not  only  be  more  codly,  but  Neriy  Merretty  and  others,  tell  us  it  is 
not  fo  good,  at  lead  for  the  better  forts  of  glafs,  as  a  fharper  lixivial 
fait.  What  they  ufe  for  dyeing  I  am  not  fo  well  apprifed  of :  it  is  faid, 
they  ufe  the  volatile  alkali  of  urine*,  but  the  French  pot-afh,  made  of 
the  lees  of  wine,  is  generally  allowed  to  be  the  bed  for  that  purpofe. 
So  likewife  the  Alicant  pot-afh  is  reckoned  much  the  bed  for  bleaching^ 
and  making  of  foap  ;  as  the  Syrian  and  Egyptian  is  for  making  glafs. 

Thefe  purer  kinds  of  pot-afh  are  all  made  of  herbs,  that  grow  only 
in  the  more  fouthern  climates,  whofe  faits  are  finer  and  whiter,  and  lefs 
acrid  and  corrofive  than  the  faits  of  wood,  or  mod  other  vegetables  ; 
and  by  the  way  of  extracting  them  by  calcination  in  a  more  open  fire, 
they  are  more  free  of  coal,  fmoak,  and  foot,  or  any  other  heterogeneous 
mixture.  On  this  account  they  are  much  better  for  the  purpofes  above- 
mentioned,  than  the  coarfe  and  foul  kinds  of  pot-afh  that  our  people 
are  fuppiied  with. 

All  we  have  of  thefe  kinds  of  pot-afh,  it  feems,  comes  only  from 
Spain  \  for  which  reafon  our  people  were  obliged  to  petition  to  allow 
the  importation  of  pot-afh  from  thence,  during  the  late  war  \  as  appears 
by  an  order  of  the  king  and  council  of  the  24th  of  June  1742.  fince 
they  could  not  do  without  it  in  many  manufactures :  fo  that  it  may  be 
worth  our  inquiry,  to  know  what  it  is  that  produces  fo  necefifary  a  com¬ 
modity. 

This  kind  of  pot-afh  is  commonly  called  Barrilhay  from  an  herb  of 
the  fame  name  in  Spain  that  produces  it.  The  fird  account  we  have  of 
this  Barrilha  is  from  Amatus  LufitanuSy  who  leaves  us  much  in  the  dark 
about  it.  It  is  generally  faid  in  England  to  be  a  plant  pretty  well  known 
to  the  Botanids  by  the  name  of  Ficoides  Neapolitanay  flore  candido.  Hort . 
Lugd.  Bat.  but  for  what  reafon  I  cannot  fay.  We  have  as  little  reafon 
to  believe  with  John  Bauhine  that  it  is  what  he  calls  Kali  vulgare  :  For 
Mr  de  Jujfleu  has  fhewn  us,  that  the  true  barrilha  is  a  different  plant 
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from  any  of  thefe,  from  his  own  obfervations  of  it  in  Spain,  where  k 
was  cultivated  ;  of  which  he  has  given  us  a  particular  account,  by  the 
name  of  Kali  Hifpanicum ,  fupinum ,  annuum ,  f edi  foliis  brevibus.  Mem. 
Acad.  171 7.  p.  93.  or  Alicant  glafs-wort. 

The  pot-affi  made  of  this  plant,  he  tells  us,  makes  the  beft  foap,  the 
fineft  glafs,  and  is  the  beft  for  bleaching  of  any  other ;  for  which  rea- 
fon  it  is  much  fought  after  in  all  countries,  where  they  value  them fe Ives 
for  thefe  manufactures.  But  I  queftion  very  much,  whether  our  work¬ 
men  have  it  either  pure  and  genuine,  or  in  fufficient  quantities 
for  thefe  purpofes.  All  the  ufe  I  find  made  of  it  among  them,  is  to 
make  hard  foap  ;  although  they  fay  what  they  have  of  it  fpoils  their  foft 
lbap,  by  making  it  curdle.  This  is  well  known  to  be  the  effects  of  fea- 
falt ;  and  Mr  de  Juffteu  and  others  tell  us,  that  the  true  barrilha  is  often 
adulterated  with  lea- weeds,  which  contain  fuch  a  marine  fait  •,  fo  that  it 
is  probably  only  this  adulterated  fort  that  they  have.  Accordingly,  all 
the  barrilha  I  have  found  here,  was  of  a  dark  brown  colour,  and  very 
foul  and  ponderous  ;  whereas  the  true  fort  is  faid,  by  all  who  know  it, 
to  be  more  porous,  pure,  and  of  a  bluifh  colour.  It  is  for  this  reafon 
in  all  probability,  that,  notwithftanding  all  the  barrilha  our  workmen 
have  at  fo  dear  a  rate  from  Spain ,  yet  they  can  never  make  fo  good  foap, 
as  what  comes  from  thence,  and  fome  other  places. 

The  only  way  then,  by  which  we  are  likely  to  have  this  commodity 
either  pure  and  genuine,  or  in  fufficient  quantities  at  a  reafonable  rate, 
is  from  the  herb  itfelf  that  produces  it.  Whether  or  not  it  would 
grow  in  England  is  not  known,  as  I  believe  it  has  never  been  tried  :  but 
there  is  no  doubt  but  it  would  grow  very  well  in  our  colonies  in  Ame¬ 
rica ,  as  I  am  certainly  informed  it  does  in  the  Spanifh  colonies  there, 
where  they  have  great  plenty  of  it ;  and  a  fort  that  is  indigenous,  par¬ 
ticularly  in  Peru ,  which  might  probably  be  found  in  our  colonies,  if 
fought  for  by  thofe  who  knew  it.  But  wherever  it  will  grow  in  any  of 
the  Englijh  dominions,  there  is  no  doubt  but  it  would  be  a  confiderable 
improvement,  where  pot-afh  of  all  kinds  is  fo  valuable  a  commodity, 
and  fo  much  wanted  ;  for  it  grows  on  the  fame  ground  with  corn  of 
any  kind,  which  it  does  no  harm  to,  as  it  is  a  fmall  annual  herb,  that 
does  not  fpread  till  the  corn  is  ripe,  or  off  the  ground. 

There  are  fome  other  plants  that  are  known  to  make  a  kind  of  pot- 
afh,  commonly  called  rochetta ,  which  is  faid  to  be  even  preferable  to 
the.  barrilha,  efpecially  for  making  glafs.  Thefe  are  the  hrftand  fecond 
kinds  of  kali,  defcribed  by  Profper  Alpinus ,  in  his  account  of  the  plants 
of  Egypt.  The  firft  of  which  is  the  above-mentioned  ficoides  that  grows 
in  Italy ,  and  all  over  the  Levant ,  but  the  other  is  peculiar  to  Egypt. 
Thefe  would  be  fit  improvements  for  our  colonies  in  America ,  where 
we  feem  to  want  nothing  more  than  fome  proper  production  for  the 
vaft  tracts  of  land  we  are  poffeffed  of  there.  But  thefe  plants  alone 
afford  a  commodity,  which  Pr.  Alpinus  and  Rauwolfius  tell  us  they  faw 
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many  large  fhips  yearly  loaded  with  iu  Egypt ,  and  which  gives  the  ex¬ 
cellency  to  the  glafs  and  foap  that  are  made  at  Venice. 

It  would  be  worth  while  then  at  lead:  to  make  a  trial  of  a  produdlion, 
that  is  likely  to  improve  both  our  trade  abroad,  and  our  manufactures 
at  home.  It  was  this  that  put  me  upon  the  prefent  inquiry,  as  an  im¬ 
provement  fit  for  our  colonies,  which  if  I  find  acceptable,  I  fhall  here¬ 
after  confider  fome  others. 


Concerning 
the  Propaga¬ 
tion  and  Cul¬ 
ture  of  Mufti  - 
rooms ;  by 
the  Re<v.  Mr 
Roger  Picker¬ 
ing,  V.  D.  M. 
N°.  472.  p. 
96.  Jan.  & c. 
1744.  Read 
April  26. 
1744- 


XXIV.  i.  The  late  rains  having  thrown  up  upon  my  mufhroom 
beds  a  great  quantity  of  thofe  plants,  I  take  the  opportunity  to  fend 
fome  additional  obfervations  to  thofe  printed  in  thefe  franfabiions.  * 

After  having  repeated  the  experiments,  then  made,  upon  plants  and 
feeds  of  this  year,  I  find  no  realon  to  alter  any  thing  there  mentioned, 
either  as  to  the  lamellae  or  chives  on  the  concave  fide  of  the  umbella ,  be¬ 
ing  the  filiquce  or  feed-veflels  *,  or  the  feeds  falling  from  thence  to  a 
lodgement  wifely  prepared  for  it  on  the  middle  of  the  caulis ,  and  from 
thence  eafily  Hiding  to  the  earth  contiguous  to  the  mother-plant  *,  or  as 
to  it’s  propagation  by  fibrous  runners,  or  ftolores ,  like  potatoes ;  all 
which,  I  am  perfuaded,  thefe  following  new  obfervations  fufficiently 
confirm. 

1.  Upon  examination  of  feveral  lamellae ,  I  not  only  diftinctly  obfer- 
ved  feeds,  of  fize  and  colour  proportionable  to  the  maturity  of  the 
plant,  lodged  therein,  but  alfo  a  filiquaceous  aperture,  with  a  row  of 
feeds  ready  to  fall  through  it ;  which  is  a  very  evident  proof,  that  each 
diftindt  chive  is  a  filiqua  or  feed-veflel. 

2.  Upon  obfervation  of  the  filament  fituated  on  the  middle  of  the 
c  aulis ,  upon  which,  as  I  before  obferved,  I  at  fir  ft  difcovered  the  feed, 
1  found  both  it’s  contexture  and  fituation  evidently  demonftrating  the 
end  for  which  the  wife  Creator  placed  it  there j  viz.  to  intercept  the 
feeds  in  their  fall  to  the  ground  ,  whereby  the  power  which  the  wind 
would  otherwife  have  upon  fuch  minute  bodies  is  leflened,  and  the  feed, 
with  little  or  no  diflipation,  fecurely  directed  near  the  Item  of  it’s  mo¬ 
ther-plant.  For  this  filament  is  indented  and  pappous,  to  catch  and 
lodge  the  feed  as  it  falls  from  the  filiqua  ;  and  is,  at  firft,  rigid,  and 
Handing  horizontal  to  the  umbella  or  head,  and  at  right  angles  with  the 
caulis  \  whereby  few  or  no  feeds  can  fall  without  being  intercepted  :  but, 
as  the  plant  comes  nearer  to  it’s  decay,  this  filament  relents,  falls  down 
clofe  to  the  fides  of  the  caulis  ;  and  it’s  feveral  indentures  then  making 
parallel  lines  with  the  fibres  of  the  ftalk,  the  feeds  are,  through  them, 
conveyed,  as  through  little  dudls  or  channels,  to  the  ground. 

3Tis  further  to  be  obferved,  that  this  filament  is  not  of  fo  fuccuient  a 
contexture  as  the  filiqua  or  feed-veflel ;  fo  that  the  feeds,  which  would 
otherwife  rot  in  the  filiqua ,  are  here  retained  in  full  health,  till  the  pe¬ 
riod  of  their  falling  to  the  ground.  I  have  now  by  me  the  filament  of 
a  plant,  laid  by  for  obfervation  ever  flnce  Obfober  the  28th  laft  paft, 

*  See  Vol.  VIII,  Part  ii,  Chap,  v.  §  xi.  1. 
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which  is  near  half  a  year  ago  j  From  which,  two  days  ago,  I  took  feeds 
fair  and  perfect. 

3.  Upon  examination  of  the  caulis  in  feveral  fedtions,  I  find  the  mufli- 
room  a  plant  more  perfedt  than  has  been  thought.  It  has  a  perfedl  ra¬ 
dix  ;  a  caulis  confiding  of  fibres,  the  interfaces  of  which  are  filled  up 
by  a  parenchymous  fubftance,  leading  from  the  radix  to  the  umbella  or 
head  :  it  has,  as  has  been  obferved,  it’s  femen  and  filiqua,  and  more 
regular  periods  of  vegetation  than  is  fuppofed.  The  common  opinion 
of  a  mufhroom’s  fpringing  up  in  a  night,  and  perifhing  in  a  day,  has 
no  foundation  in  fadt.  I  have  now  by  me  fome  in  all  dates  of  matu¬ 
rity  fome  of  which,  to  my  knowledge,  are  near  a  fortnight  old,  and 
yet  but  jud  arrived  to  a  fitnefs  for  the  table. 

4.  Upon  examination  of  feveral  mufhrooms,  expofed  to  the  open 
air,  but  kept  from  the  injuries  of  the  fun  and  rain,  I  find  no  animalcula 
bred  therein,  nor,  as  yet,  a  tendency  to  putrefadlion  •,  though  they  have 
been  expofed  thus  for  a  week.  On  the  other  hand,  upon  examining  a 
mudiroom,  very  far  from  being  full  grown,  putrefied  by  the  rain,  and 
moidure  of  the  dung  in  the  bed,  I  found  animalcula ,  discoverable  only 
by  the  third  magnifier,  floating  in  the  liquor,  fqueezed  out  from  it : 
from  which  I  think  it  evident,  that  the  dangerous  confequences  which 
hidory  has  informed  us  to  have  attended  the  eating  of  mufhrooms,  have 
not  arifen  from  any  poifonous  quality  efiential  to  them,  but  from  the 
accidental  ova  or  animalcula ,  which  the  richnefs  of  their  nutriment  has 
allured  to  them,  and  which  their  contiguity  to  the  ground,  and  the 
places  they  are  produced  in,  render  them  obnoxious  to.  Thefe  ani¬ 
malcula  I  have  lately  had  an  accurate  view  of ;  but  as  they  demand  a 
fuller  account,  than  this  paper,  already  too  long,  will  permit,  I  fhall 
referve  the  obfervations  upon  them  for  another  opportunity  of  being 
honoured  with  the  attention  of  the  Society. 

However,  it  may  not  be  amifs  to  fubjoin  a  fhort  account  of  the  cul¬ 
ture  in  the  kitchen-garden  of  a  plant  which  contributes  fo  much  to  the 
delicacy  of  polite  tables,  which  may  be  depended  upon,  from  perfonai 
trial  and  fuccefs  $  as  thofe  few  writers  upon  the  fubjedt,  not  being  ac¬ 
quainted  with  the  true  mufhrooms,  are  not  entirely  to  be  depended 
upon. 

In  the  melonry,  or  place  allotted  in  the  garden  for  hot-beds,  the 
mufhrooms  muft  be  thus  ordered  :  having  marked  out  a  portion  of 
ground  one  yard  and  a  half  broad,  and  of  any  length,  as  the  ground 
will  permit ;  fallen  two  flicks  at  each  end  of  the  diametrical  diflance 
already  marked  out,  which  fhall,  by  inclining  to  each  other  on  the  top, 
form  an  Ifofceles  triangle.  To  the  breadth  and  height  of  thefe  flicks 
muft  the  bed  be  made,  of  old,  rich,  dry  dung,  clofely  trod  together  : 
neither  new  nor  moift  dung  is  proper  ;  for  the  mufhroom  being  natu¬ 
rally  of  a  fucculent  and  fpongy  contexture,  too  much  heat,  and  too 
much  moifture,  muft  necefiarily  injure  it.  Having  raifed  your  bed  to 
the  height  and  breadth  propofed,  cover  it  with  fine  fcreened  mould,  to, 
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the  thicknefs  of  three  inches,  into  which,  at  proper  diftances,  put  either 
that  white  fibrous  fubftance,  which  may  be  colleded  from  the  place 
where  mu fh rooms  have  formerly  grown  ;  or  elfe  water  it  with  water  in 
which  the  chives  and  parings  of  mufhrooms  have  been  deeped  ;  or  you 
may  put  in  the  chives  in  grofs.  If  you  take  the  firft  dep,  the  mufh- 
room  is  propagated  by  tranfplantation ;  that  white  fibrous  fubftance, 
already  mentioned,  being  no  other  than  the  fiolones  of  old  mufhrooms, 
from  which  others  are  propagated,  like  potatoes :  if  you  take  the  fe- 
cond,  that  is,  by  watering ;  the  feeds  lodged  in  the  parings  being,  by 
the  water,  feparated  from  the  filiqute ,  and  with  it  poured  upon  the 
mould,  are  that  which  gives  fertility  to  the  beds  thus  managed.  If  you 
put  the  chives  in  grofs  into  the  mould,  it  is  no  more  than  lowing  the 
feeds  in  the  pods,  as  in  other  plants  it  is  fometimes  neceffary  to  do. 
Over  the  bed,  thus  prepared,  mud  condantly  be  kept  a  covering  of 
long  new  litter,  to  the  thicknefs  of  one  foot,  to  preferve  the  plant  from 
the  frofl,  the  fun,  and  the  wind.  During  the  middle  of  fummer,  and 
the  extremity  of  winter,  it  is  bed  to  make  thefe  beds  under  fhelter  ; 
but  at  other  times  they  are  bed  expofed,  the  warm  rains  not  a  little 
contributing  to  their  fertility  ;  which,  by  the  (loping  falhion  of  the  beds, 
are  buffered  to  moiden  them  no  more  than  neceffary. 

I  fhall  only  add,  that  when  I  fpeak  of  the  mufhrooms,  as  I  have  all 
along  done,  I  mean  th q  fungus  *  porofus ,  crajfus ,  magnus ,  called,  by  way 
of  eminence,  in  England ,  the  Mujhroom . 

2.  I  hope  I  fhall  have  the  Rev.  Mr  Pickering's  excufe,  if  I  lay  before 
you  a  few  further  obfervations  upon  his  papers  concerning  mujhrooms. 

With  regard  to  the  feeds  of  mujhrooms ,  although  they  were  never 
fhewn  to  the  R.  S.  before,  the  fad  was  known  to  many  Members  there¬ 
of  :  for  the  indudrious  Micheli  did  not  only  raife  mufhrooms  from  their 
feeds,  but  has,  in  his  tables,  fhewn  the  daily  progrefs  from  their  fird 
point  of  vegetation,  even  to  their  perfed  date. 

The  Fungus  porofus  crajfus  magnus  is  not  the  mufhroom  ufually  raifed 
in  England  for  the  table,  as  this  gentleman  did  imagine  ;  that  name 
being  given  by  John  Bauhin  "j~,  to  a  fpecies  which  is  to  be  didinguifhed 
from  all  other  fungus' s>  by  the  inferior  fubdance  not  being  divided  into 
lamelUi  or  (what  we  call  in  England)  gills;  but  has,  in  lieu  thereof, 
a  great  many  papillae  ;  and  being  of  a  greenifh.  yellow  colour.  But  what 
is  raifed  in  England  (of  which  this  learned  gentleman  brought  feveral 
famples  to  the  Society)  is  the  Fungus  campejlris  albus  fuperne ,  inferne 
rub  ens  j  of  John  Bauhin ,  which  differs  toto  ccelo  from  the  former,  and 
which  Dr  Dillenius  enumerates  among  the  fpecies  of  boletus  *,  whereas 
the  latter  is  a  fpecies  of  amanita . 

I  mud  beg  leave  to  differ  from  this  gentleman  likewife,  in  regard  to 
the  ufe  of  the  ring,  which  furrounds  the  dalk  of  this  mujhroom .  He 
imagines  it  placed  there,  by  the  wife  Author  of  Nature,  to  break  the 
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fall  of  the  feeds  when  ripe ;  whereby  thofe  light  bodies  may  be  prefer- 
ved  from  the  fury  of  the  winds,  in  order  to  the  abundant  propagation 
of  their  fpecies.  I  have  reafon  to  believe,  that  thofe  feeds,  which  fall 
upon  this  ring,  fall  there  by  accident  ;  and  adhere  there  only  from  the 
vifcofity,  whereby  they  are  intangled.  But,  before  I  examine  this  mat¬ 
ter,  give  me  leave  to  make  a  few  obfervations  upon  the  oeconomy  of 
this  plant-  The  fungi,  then,  are  of  that  clafs  of  vegetables,  which  are 
ranged,  by  that  moft  fkilful  Botailift  Linnaeus,  under  the  appellation 
of  Cryptogamia ,  or  thole  which  perform  their  frudification  in  fecret. 
Under  this  head  we  find  the  fig-tree,  all  the  fpecies  of  fern,  rnofies, 
mufhrooms,  and  a  few  others,  whofe  flowering  and  feeding  are  obfer- 
ved  with  more  difficulty,  than  in  thofe  we  ufually  call  the  more  perfed 
plants.  In  forne  of  this  clafs,  the  frudification,  notwithftanding  the 
great  affiftance  furniffied  to  the  modern  Botanifts  by  microfcopes,  which 
the  ancient  were  wholly  deftitute  of,  remains  yet  undifcovered.  This 
plant  then  being  of  this  clafs,  almoft  all  thofe  whofe  Hems  are  thick  and 
flefhy,  as  well  as  their  umbels,  have  a  ring  upon  their  Item  ;  from 
which,  when  the  plant  is  young,  and  until  it  arrives  at  a  flowering  ftate, 
there  arifes  a  membrane,  which  conneds  the  rim  of  the  umbel  to  the 
Item,  and  preferves  the  under  part  of  the  plant  in  this  date :  but,  when 
this  is  over,  the  umbel,  which  before  was  almofi:  of  an  hemifpherical 
figure,  growing  larger,  and  the  membrane  not  giving  way,  is  loofened 
from  the  rim  of  the  umbel,  and  adheres  only  to  the  ftem.  Soon  after 
this  ftate,  the  feeds  ripen,  and  the. umbel,  lofing  it’s  former  figure, 
commences  almofi:  a  plane  ;  and  the  plant  in  this  date  is  fold  in  our 
markets,  by  the  name  of  flaps.  Now,  when  the  umbel  is  of  this  figure, 
the  feeds,  being  perfedly  ripe,  muff  fall  naturally  upon  the  whole  (pace 
the  umbel  covers  (which  Micheli  obferved,  by  placing  leaves  of  trees 
under  them)  •,  and,  upon  the  ring,  as  well  as  any  other  part  *,  though  I 
have  reafon  to  believe  not  more.  As  for  thofe  fpecies  of  fungi  whofe 
items  are  thin,  and  whofe  umbels  are  foft,  and  more  dudile,  they  need 
not,  nor  have  they,  this  ring  or  membrane ;  becaufe,  in  their  tender 
date,  the  rims  of  their  umbels  clap  themfelves  quite  clofe  to  the  ftalk, 
in  the  form  of  a  contraded  umbrella  ;  and  expand  as  the  others  do, 
when  their  feeds  are  ripe  :  neverthelefs  the  fpecies  of  this  tribe  are  as 
numerous  as  the  former. 

I  now  come  to  confider  how  far  the  poifon  of  mufhrooms  can  pofiibly 
proceed  from  animalcules:  but,  firft,  give  me  leave  to  doubt,  whether 
or  no  any  perfon  was  ever  injured  from  eating  the  common  mujhroom , 
or  amanita  ;  unlefs  fuch  accident  may  have  proceeded  either  from  eat¬ 
ing  too  many  at  once,  and  thereby  overloading  the  ftomach ;  or  from 
fome  particular  diflike  in  the  conftitution  ;  as  we  fometimes  fee,  even 
with  regard  to  honey,  cheefe,  and  fome  of  the  mod  innocent  parts  of  our 
diet  ;  but  which,  notwithftanding  this,  are  by  no  means  to  be  ranked 
among  poifons.  If  there  were  many  inftances  of  their  being  pernicious, 
fuch  muft  frequently  occur  to  the  praditioners  in  Phyfic,  on  account 
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of  the  vail  quantity  annually  confumed  in  London  \  but  I  don’t  remem¬ 
ber  to  have  even  heard  of  any  fuch  accident  ;  but  many  inftances  occur 
of  the  noxious  quality  of  many  of  the  other  fpecies  of  this  tribe  :  nor  is 
it  at  all  wonderful,  that  the  different  fubje&s  of  this  clafs  of  vegetables 
Ihould  differ  in  their  effedts  more  than  thofe  of  the  more  perfedl  kind. 
The  roots  of  carrot,  parfnep,  and  many  others  of  the  umbelliferous 
clafs,  are  daily  ufed  as  food  *,  but  the  water- hemlock,  and  LobeV s  oe¬ 
nanthe,  though  of  the  fame  clafs,  are  mold  certain  poifons. 

Here  I  muft  obferve  what  pains  have  been  taken  by  Naturalifls,  to 
diftinguifh  the  ufefui  from  the  pernicious  kinds.  Among  the  Romans , 
the  boletus  mentioned  by  Juvenal ,  on  account  of  the  death  of  the  Em¬ 
peror  Claudius ,  is  fufficiently  defcribed  by  Pliny ;  but,  among  the  later 
writers,  Carolus  Clufius  was  of  the  firft  of  thofe,  who,  about  the  middle 
of  the  fixteenth  century,  being  tired  with  the  Critics  and  Commentators 
of  the  time  he  lived  in,  prefumed  to  believe,  that  the  whole  of  know¬ 
ledge  was  not  confined  to  the  writings  of  the  Greeks  Roman ,  and  Ara¬ 
bian  Phyficians ;  becaufe,  from  the  revival  of  letters  in  the  weftern  world 
to  his  time,  nothing  was  regarded,  as  of  any  importance,  but  what  was 
dignified  with  the  authority  of  antiquity  :  and  hence  it  came  to  pafs, 
that  when  the  clouds  of  ignorance  began  to  difperfe,  the  epocha  of  Com¬ 
mentators  took  place ;  but  many  of  the  defcriptions  of  the  plants  of 
! Pheophraftus ,  Piofcorides ,  and  Pliny ,  were  fo  very  deficient,  that  little 
light  could  be  acquired  therefrom  ;  efpecially  from  this  laft  author,  who 
is  to  be  confidered  as  the  only  Roman  Naturalift  that  we  have  handed 
down  to  us ;  and  it  is  no  wonder,  if,  among  the  vaft  variety  of  fubjedts 
that  this  moil  admirable  Hiftorian  treats  of,  he  is,  in  many  inftances, 
rather  to  be  confidered  as  an  Enumerator,  than  as  a  Defcriber  :  I  fhali 
only  mention  the  imperfedt  fketches  he  has  left  us  of  Silaus ,  Geum ,  Mo¬ 
lon,  among  the  many  others. 

There  arofe,  I  fay,  fuch  heats  and  deputations  among  the  critics  up¬ 
on  thofe  authors,  very  often  about  trifles,  that  they  rather  increafed  than 
diminifhed  the  ignorance  of  thofe  times.  This  excellent  Clufius ,  finding 
that  a  thorough  knowledge  of  nature  was  neceffary,  not  only  to  under- 
ftand  rightly  the  Ancients,  but  to  lay  the  foundation  of  future  know¬ 
ledge,  was  deflrous  to  join  careful  obfervations  of  his  own  to  thofe  which 
were  to  be  acquired  from  bodks.  How  much  he  travelled,  and  what 
progrefs  he  made  in  this  undertaking,  his  many  valuable  works  are  the 
beft  teftimony.  Among  them,  his  hiftory  of  fungus's  bears  not  the 
leaf  character  ;  he  therein  enumerates  a  great  variety,  not  only  of  the 
efculent,  but  noxious  kinds  ;  but,  as  the  different  appellations  of  every 
fpecies  was  not,  at  that  time,  much  confidered,  he  gives  no  other  fyno - 
nyms  to  either  clafs,  than  that  of,  viz.  Efculentorum  primum  genusy 
noxiorum  decimum  genus ,  and  fuch-like.  But  this  want  of  fpecific  names 
has  been  fufficiently  fupplied  by  John  and  Cafpar  Bauhin ,  Ray>  Mori - 
fon,  Pournefort ,  Vaillant  \  but,  above  all,  by  JDillenius ,  in  his  Catalogus 
Gijfenfs ,  and  by  Micheli>  in  his  Nova  Plantarum  Genera .  In  moft  of 
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thefe  authors  we  find  inftances  of  mifchievous  effects  from  the  perni¬ 
cious  kinds  ;  which  property  forne  of  them  have  equal  to  opium ,  aco¬ 
nite,  or  henbane  ;  but  how  far  this  property  proceeds  from  animalcules, 
the  following  inftance  will  fufficiently  demonftrate.  We  have  a  fort 
growing  in  England ,  called,  by  Cafpar  Rauhirt ,  Fungus  albus  acris ; 
which  Monfieur  Fournefort  has  rightly  obferved  ftimuiates  the  tongue, 
and  is  almoft  as  fharp  as  though  it  were  fteeped  in  fpirit  of  nitre;  and, 
being  rubbed  upon  paper  dyed  blue  with  turnfole,  turns  it  as  red  as 
any  violent  acid  fpirit  will.  This  cauftic  quality  remains  even  after  the 
fungus  is  dry.  We  need  make  no  further  inquiry  for  the  caufe  of  the 
poifon  in  this  plant;  the  above-mentioned  is  a  fufEcient  criterion.  John 
Bduhin  likewife  tells  you,  that  after  having  handled  this  fungus ,  he 
rubbed  his  eyes  by  accident,  and  brought  on  a  violent  irritation  upon, 
his  eye- lids.  Cafpar  Bauhin  mentions  a  fort  which  kills  the  very  flies. 

Micheli  defcribes  a  fpecies,  which,  upon  eating  them,  almoft  killed  the 
Painter  he  ufually  employed,  and  an  old  woman,  the  painter’s  mother. 

This  man,  being  fent  by  the  author  to  delineate  fome  of  thefe  fungus's, 
and  being  taken  with  their  appearance,  ordered  fome  of  them  to  bt 
fried,  and  he  and  his  mother  eat  thereof;  but  were,  in  about  two  hours, 
feized  with  violent  pains  in  their  bowels,  from  which  they  were  with 
great  difficulty  relieved.  I  might  produce  many  other  inftances  of  this 
fort  ;  but  the  above,  I  believe,  are  fufficient. 


XXV.  By  covering  up  my  trees  with  ivy,  in  February  I  have  va ft0/ covering 
quantities  of  apricots  and  peaches,  while  my  neighbours  have  hardly 

any.  Gale,  Efq; 

F.  R.  S.  N°.  475.  p.  267.  Jan.  &c.  1745.  Read] an.  24.  1744-5.. 


XXVI.  The  defign  of  communicating  the  following  paper  to  the  Extra#  of  a 
R.  S.  is,  to  invite  Gentlemen, after  the  example  of  a  pra&ice  that  has  long 
obtained  in  FI  ere  for  d/hire,  to  attempt  an  improvement  of  their  wafte 
lands,  by  planting  fuch  kind  of  fruit-trees,  as  are  mentioned,  in  hedges  and  F,  R.  sd 
and  barren  places  ;  which,  for  aught  appears,  would  thrive  as  well  in  to  the  Pref. 
other  counties,  perhaps  in  fome  parts  of  moft  counties  in  England ,  as  r fating  to 

,  r  tt  r  j  fom  improve- 

in  that  of  Hereford.  menti  fhich 


.  may  he  made 

Extraff  from  a  manufcript ,  written  Anno  1657*85  by  Mr  afterwards^  in  Cyder  and 
Hr  John  Beale,  and  F.  R.  S.  in  the  way  of  an  epiftolary  addfefs  to  Perry.  N*. 
S.  Hartlib,  Efq;,  for  his  ufe,  and  that  of  Mr  Pell,  the  then  Britilh  Reft-  +77-  ^5‘&- 
dent  at  Zurich  ;  and  which  appears  to  have  been  intended  as  a  fequel  to  fhg 
that  fcarce  and  valuable  piece  intituled  Iderefordffiire  Orchards,  infert-  Utter  read 
ed  in  the  later  editions  of  Mr  Bradley’^  New  Improvement  of  Plant -  Nov.  1745. 
tng9  &c. 


The  author  undertakes  to  evince,  “  That  crabs  and  wild  pears,  fuch  Concerning  an 
«  as  grow  in  the  wildeft  and  barren  clifts,  and  on  hills,  do  make  the  excellent  h- 
VOL.  X.  Parci..  5  I  *  ncheft,?"^ 
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44  richeft,  dronged,  the  moft  pleafant  and  lading  wines  that  England 
ct  yet  yields,  or  is  ever  like  to  yield.  —  I  have  fo  well  proved  it  al- 
tc  ready  (lays  he)  by  fo  many  hundred  experiments  in  Herefordjhire , 
44  that  wife  men  tell  me,  that  thefe  parts  of  England  are  fome  hundred 
44  thoufand  pounds  deriing  the  better  for  the  knowledge  of  it.3’ 

He  mentions,  of  thefe  kinds  of  audere  fruit,  the  Bareland  pear  and 
the  Bromfbury  crab,  of  which  notice  is  taken  page  4th  of  the  Tradt  in¬ 
tituled  Herefordflnre  Orchards  ;  and  intimates,  44  That  tho5  the  difco- 
44  very  of  them  was  but  then  lately  made,  yet  they  had  gotten  a  great 
44  reputation.33-— He  adds,  44  The  croft  crab  and  white  or  red  horfe-pear 
44  do  excel  them,  and  all  others,  knowrn  or  fpoken  of  in  other  coun- 
44  tries.33  Of  the  red  horfe-pear  of  Felton  or  Longland  he  obferves, 
44  That  it  has  a  pleafant  mafculine  vigour,  efpecially  in  dry  grounds, 
44  and  hath  a  peculiar  quality  to  overcome  all  blafcs.33— Of  the  quality 
of  the  fruits  he  fays,  44  That  fuch  is  the  effedl  which  the  auderity  has 
44  upon  the  mouth  on  tailing  the  liquor,  that  the  ruflics  declare  ’tis 
44  as  if  the  roof  were  filed  away  ”  and  that  44  neither  man,  nor  bead, 
44  care  to  touch  one  of  thefe  pears,  tho3  never  fo  ripe.33  Of  the  pear 
called  imny-winter ,  which  grows  about  Rojfe  (in  that  county)  he  ob¬ 
ferves,  44  That  it  is  of  no  ufe  but  for  cyder  ;  that  if  a  thief  deal  it,  he 
44  would  incur  a  fpeedy  vengeance ;  it  being  a  furious  purger  ;  but, 
44  being  joined  with  well  chofen  crabs,  and  referved  to  a  due  maturity,. 
44  becomes  richer  than  a  good  French  wine  •,  but,  if  drank  before  the 
44  time,  it  ftupifiesthe ‘roof  of  the  mouth,  affaults  the  brain,  and  pur- 
64  geth  more  violently  than  a  Galenift .”  This  quality,  he  apprehends, 
will  diffidently  fecure  the  fruit  Irom  being  dolen,  tho3  the  trees  ffiould 
be  planted  in  the  mod  remote  grounds. 

Of  the  quality  of  the  liquor  he  fays,  44  That,  according  as  it  is  mana- 
44  ged,  it  proves  drong  Rhenifio ,  Backrac ,  yea  pleafant  Canary,  fugar- 
64  ed  of  itfelf,  or  as  rough  as  the  fierced  Greek  wine,  opening  or  bind- 
44  ing,  holding  one,  two,  three,  or  more  years — that  no  mortal  can  yet 
44  fay  at  what  age  it  is  pad  the  bed.  This  (adds  he)  we  can  fay,  that 
44  we  have  kept  it  till  it  burn  as  quickly  as  fack,  draws  the  flame  like 
44  Naphtha ,  and  fires  the  domach  like  aqua  vitreF  He  faith,  44  That 
44  he  made  trial  at  his  own  houfe  with  wine  d'Hay^  by  a  Merchant  of 
44  Briftol  highly  extolled,  which,  compared  with  a  liquor  made  of  crabs'. 
*4  and  wild  pears,  was  fo  much  inferior,  in  the  judgment  of  all,  that 
44  the  comparifon  was  ridiculous.33  And  he  further  relates,  44  That  a 
44  Gentleman  (Sir  H.  Lingen )  a  great  Planter,  and  expert  in  many  ex- 
i4  periments,  had  then  by  him  many  tuns  of  a  liquor  made  with  this 
mixture  of  fruit,  which  he,  by  a  defigned  equivocation,  called  pear- 
maine  cyder,  that  carried  the  applaufe  from  all  palates— that  all  his 
4,4  common  hedges  yielded  him  dore  of  the  faid  fruit.33 

To  recommend  this  eafied,  cheaped,  and  mod  profitable  kind  of 
agriculture,  (as  he  calls  it)  he  fays,  44  That  the  bed  of  thefe  pears  grow 
J  uPon  very  and  fandy  hills,  or  vales  j  crabs  on  any  mound  or 

44  bank 
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44  bank  that  maybe  raifed  on  an  heath;  that  one  pear-tree  ordinarily 
44  bears  yearly  40,  50,  60,  70  gallons  of  tlatute-meafure,  and  fome  5, 

44  6,  or  7  times  as  much.  Since  I  undertook  this  argument  (adds  he) 

44  within  10  miles  of  this  place  we  made  in  one  year  50,000  hogfheads, 

44  as  I  examined,  not  . by  fancy,  but  by  rule  and  inquiry  ;  and  this  fhews 
44  the  hardinefs  of  the  fruit.  Let  our  noble  patriots  weigh,  that  this  is 
44  not  a  thing  in  the  air,  but  a  mod  certain  and  apparent  truth,  import- 
44  ing  no  lefs  than  the  art  of  raiding  flore  of  rich  wines  on  our  common 
44  arable,  on  our  hills,  and  wafle  grounds ;  the  charge  a  trifle,  the  pains 
44  very  fmall,  the  profit  incredible.  Hence  my  deiign  is  to  urge  the 
44  incredible  benefit  that  would  redound  to  thefe  nations,  if  leading  per- 
44  Tons  would  make  themfelves,  their  tenants  and  cottagers,  all  happy 
44  by  following  our  example.  I  leave  the  reader  to  cafl  up  how  many 
44  millions  of  hogfheads  of  wine,  in  a  few  years,  would  be  raifed  in  the 
44  land.  And  truly  I  conceive  it  the  chief  caufe,  that,  in  all  thefe  times 
44  of  late  wars,  none  of  our  pooreft  cottages  did  fee  want ;  in  all  houfes 
44  they  had  the  fame  number  of  meals,  and  the  fame  conflant  fare  :  our 
44  arable  feems  not  a  jot  the  lefs,  nor  our  paflurethe  lefs  ;  and  for  fome 
44  ufes  the  fhadow  of  the  orchard  brings  on  the  grafs  a  fortnight  the 
44  fooner,  as  commonly  for  ewes  and  lambs/’ 

The  author  concludes  his  tract  with  thefe  words,  44  If  this  Difcourfe 
44  be  duly  valued,  we  need  not  raife  wars  to  deflroy  one  another,  or  eat 
44  up  one  another*  as  we  do ;  in  a  Ihort  time  we  may  be  provided  of 
44  fruit  enough  for  another  world  as  big  as  this,  and  to  make  this  a  true 
44  Paradife.” 

XXVII.  Mr  Bonnet  was  inclined  to  try  whether  plants  were  capable  The  fab (taw 
of  vegetation,  when  they  were  only  fet  in  mofs,  inftead  of  being  plant-  of  fome  expe~ 
ed  in  the  earth.  With  this  defign,  he  filled  with  mofs  feveral  garden  rffffnfk^c 
pots,  and  he  comprefled  the  mofs  more  or  lefs,  as  he  judged,  the  feve-  ifffl  late- 
ral  plants  he  intended  to  place  in  them,  might  refpedtively  require  a  ly  made  by  Mr 
clofer  or  a  loofer  foil.  Charles  Bon- 

He  then  fowed  in  mofs,  wheat,  barley,  oats,  and  peafe.  And  he  "ef 
Found,  firft,  that  all  the  grains  fowed  in  that  manner  came  to  maturity  4'86  p‘ 
later  than  thofe  of  the  fame  forts  which  were  fowed  at  the  fame  time  in  ,56.  Feb.  & 
mould.  Mar  l74g- 

2dly.  That  the  Items  From  the  feveral  grains  fowed  in  the  mofs  were  ReadFe b,  1$. 

generally  taller  than  thofe  which  fprung  from  the  ground.  1747 

3dly.  There  came  from  the  grains  fowed  in  the  mofs  a  greater  num¬ 
ber  of  blades  than  from  the  grains  fowed  in  the  earth. 

4thly.  The  grains  fowed  in  mofs  produced  more  plentifully  than  the 
others. 

1  5thly.  Thofe  grains  that  were  gathered,  from  the  produce  of  thofe 
which  vegetated  in  the  mofs,  having  been  again  fowed  fome  in  mofs, 
and  fome  in  earth,  fucceeded  well  in  both, 

^  I  2  Mr  Bonnet 
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Mr  Be  met  has  alfo  planted  in  mofs,  pinks,  gillyflowers,  dailies,  tube¬ 
rcles,  tulips,  hyacinths,  jonquils,  and  narciflus’s  ;  and  all  thefe  plants 
fucceeded  as  well  as  others  of  the  lame  forts,  which  he  at  the  fame  time 
planted  in  mould. 

He  alfo  placed  in  mofs  cuttings  and  layers  of  vines,  and  thefe  cuttings 
and  layers  became  vines ;  and  thefe  vines  in  a  lliort  time  grew  larger 
than  others,  that  came  from  cuttings  and  layers  planted  at  the  fame 
time  in  the  ground. 

XXV11L  I  take  the  liberty  of  offering,  by  your  hands,  to  th e  Society, 
a  fpecimen  of  foflil  (hells,  lately  fent  me,  which  are  pretty  perfedt  v 
and,  on  account  of  the  place  from  whence  they  were  taken,  remarkable. 
At  Woodbridge  in  Suffolk ,  in  a  Farmer’s  ground,  there  are  forne  pits,  in 
depth  equal  to  the  ufual  height  of  houfes,  confiding  of  feveral  ftrata 
of  (hells  from  the  bottom  to  within  about  9  feet  of  the  furface,  where 
the  natural  foil  of  gravel  and  fand  begins.  The  mafs  of  (hells  here  col¬ 
lected  is  prodigious  *,  the  forts  various  •,  but  that  kind  which  1  have  ta¬ 
ken  the  liberty  to  produce,  and  which,  I  apprehend,  is  the  buccinum 
vulgare  ^  or  whiik,  prevails  the  moft.  The  (hells  before  you  were  taken 
up  from  the  bottom  of  the  pit,  where  the  depth  to  which  thefe  (hells 
reach  is  not  yet  dug  down  to.  Wocdbridge  is  feated  7  miles  N.  E.  from 
Ipfwich  \  and  is  about  the  fame  diftance  from  Orford  on  the  lea-coaft, 
which  bears  from  it  due  E.  How,  therefore,  fuch  a  mafs  of  (hells 
fhould  get  there  at  fuch  a  diftance  from  the  fea,  when  hiftory  has  in¬ 
formed  us  of  no  remarkable  inundation  in  thofe  parts,  or  that  fuch  a 
traCc  of  land  was  ever  recovered  from  the  fea,  appears  to  me  difficult 
to  determine,  by  any  other  than  the  Mofaic  hypothefis  of  an  univerfal 
Deluge.  ’Tis  true,  indeed  the  river  Beben ,  which  rifes  at  Bebenham \ 
fome  miles  off,  runs  by  Woodbridge ,  within  f  a  mile  of  thefe  pits,  in. 
it’s  courfe  to  the  German  ocean,  where  it  empties  itfelf  :  but  fuch  a  col¬ 
lection  of  fhells  can  hardly  be  fuppofed  to  have  been  thrown  up  by  it,, 
and  a  furface  of  earth,  to  the  depth  of  9  feet,  fettled  over  it,  without 
allowing  a  fpace  of  time  for  fuch  a  circumftance,  almoft:  equal  to  the 
interval-  between  us  and  the  Deluge.  But,  however  thefe  things  be,  the: 
Farmer,  in  whofe  ground  thefe  (hells  are,  has,  as  I  am  informed,  laid 
the  foundation  of  an  ample  fortune  from  them.  The  man  contented  him-- 
felf  in  the  old  beaten  track  of  the  Farmers  (a  behaviour  which  does  infinite 
prejudice  to  the  improvement  of  Natural  Knowledge  in  Agriculture), 
till  an  happy  accident  forced  him  upon  a  bold  improvement.  He  ufed 
to  mend  his  cartways,  when  broken  up  by  harveft-work,  with  thefe 
(hells  *,  in  which  bufinefs  his  cart,  one  day  broke  dpwn,  and  threw  die 
fhells  out  of  the  cart-track  into  the  cultivated  part  of  the  field.  This, 
fpot  produced  fo  remarkable  a  crop  next  year,,  that  he  put  fome  loads 
upon  la  particular  piece,  kept  the  fecret  to  himfelf,  and  waited  for  the 
event.  This  trial  anfwering  expectation,  he  direCtly  took  a  leafe  of  a 
Jarge  quantity  o(  poor  land,  at  about  five  (hillings  the  acre  \  and  having 
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manured  it  heartily  with  thefe  fhells,  in  about  3  years  it  turned  to  fa 
good  an  account,  that  he  had  1 5  Ihillings  the  acre  profered  to  take  the 
Jeafe  out  of  his  hands.  I  know  that  manuring  land  with  fhells,  thofe 
of  oyfters  in  particular,  is  no  novelty  :  I  mention  this  v/ith  regret,  as  an 
inftance  of  what  poor  hands,  both  as  to  landlords  as  well  as  tenants, 
agriculture,  an  extenfive  branch  of  Natural  Knowledge,  is  generally 
thrown  into ;  which  both  requires  and  deferves  the  clofe  attention  of  a 
philofophical  mind. 

1 

A  Paper  omitted. 

A  fummary  of  fame  late  obfervations  upon  the  Generation?  Comfiofi-N0.  470.  p. 
tion9  and  Becompofition  of  Animal  and  Vegetable  Subfiances  *,  in  a  letter  61 5* 
to  JVL  Folkes ,  Efq*r  P.  R.  S.  by  Mr  Furbeville  Needham ,  F.  R.  S> 


The  End  of  the  Second  Part. 
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